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NOW! Here, at last, is the 
COMFORT-BRIGHTNESS 


BALANCE 
long sought by Educators no forest of fixtures...ne annoying glare 
disturbing brightness... 


The dream of every educator... more useable illumination with greatly improved 
f comfort-brightness balance —is now brought to realization through Benjamin's newest 
engineering advancement . . . the “Grid-Lite” Lighting System. 
"Grid-Lite”, through its translucent louvers, literally creates an entire ceiling of light... 
yet without involving excessive cost. 


The translucent louver not only provides proper shielding ... but imparts a unique 
quality to the light that makes for ease of seeing ...a complete unawareness of high level 


lighting ...a sense of comfort which promotes attention and concentratign. 


"Grid-Lite” triumphs over cost. It puts the entire system into a single package ... ready to 


install. A descriptive bulletin is ready for at 
your inquiry. Write Benjamin Electric Mfg. Co., 


Dept. 1, Des Plaines, Illinois 
A COMPLETE LIGHTING SYSTEM IN A PACKAGE 


READY FOR ECONOMICAL INSTALLATION 
sold exclusively through electrical distributors 
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and service 


are real fests 


lighting 


‘To provide a lighting system that would look as 
good and operate as efficiently after use, as the day it 
was installed”, was the problem of this Massachusetts 
classroom. 

THESE RESULTS: A test was made after six months’ 
use. “Average illumination on all desk surfaces—33 
footcandles. It's a system we intend to use in all 
future renovations.” 

Westinghouse recommended a semi-indirect light- 
ing system with plastic sides and shielding, because 
it could stand the CD luminaire test of time and pro- 
vides the highest degree of quality illumination. 

A six-year test shows that the chemically and di- 


| 


mensionally stable plastics used by Westinghouse re- 
tain their true color and shape. 

You will want to see the full line of Westinghouse 
lighting equipment and appraise it in relation 
to your classroom problems. Send for B-5254, 
Westinghouse Electric Corporation, P. O. Box 868, 
Pittsburgh 30, Pennsylvania. J-04290 


you can 6e SURE.. iF its 


Westinghouse 


LIGHTING DIVISION 


Edgewater Park, Cleveland 
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JOB. Newton Free Library Addition, Newton, Moss. 
ARCHITECT, W. Cornell Appleton & Frank A Stearns, Boston 
ENGINEER. Thompson Engineering Compony, Boston 
ELECTRICAL CONTRACTOR. Norfolk Electric Co , Boston 
AREA Appros:motely 2.400 squore feet 
FIXTURES. Luminous Lens Perels os follows 

8.0" each w/1-96T!2 slimtine tomes 


WATTS PE® SQUARE FOOT, 2 9 approximotely 


AVERAGE INTENSITY, On table tops, 75 footcondies in service 
sy Average over room, 57 footcondies in service 
Ct BRIGHTNESS READINGS, Wolls 045 condie per squore inch 
Floor O19 candle per squore inch. Table top 069 candle 
per squore inch Fixture Across lomp onis, At 45°, 0.72 


with LITECONTROL Lighting 


Geared for learning, planned for standard fixtures for every conceiv- the right light in the right place with 
seeing ... here's a library where high- — able requirement... and fitting them the right appearance... at the least 
level visibility goes hand-in-hand — to specific applications for the bese cost. 
with high LQ results On your next job, call in your 

A custom job? Surely... a every- Thus, with LiTECONTROL you get _—LITECONTROL representative. 
thing but price! 


For LITECONTROL specializes in 
making a comprehensive line of =i)- 


LITECONTROML 


See you at Booth 102, Lighting 
Exposition, Cleveland Auditorium, 
May 6th - 9th. LITECONTROL CORPORATION, 36 Pleasant Street, Watertown 72, Massachusetts 


AND MANUFACTURERS OF FLUORESCENT LIGHTING EQUIPMENT OISTRIBUTED ONLY T TED WHOLESALERS 
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CONDITIONING 


See us at the 4th International Lighting 
Exposition in Cleveland, May 6-9. 


This New Light and Sound Conditioning System Will Give 
You the Most Modern Lighting Plus Efficient 
Acoustical Treatment At Low Cost 


The Curtis Light and Sound Conditioning System provides quality, 
low brightness illumination and eliminates excessive sound reflec- 
tions. The Lighting System consists of basic, extension, and wing 
sections which may be combined to accommodate any size school- 
room, office, auditorium or other interior. 

The Sound System consists of vertical panels of high quality acousti- 
cal material with a high reflectance, flame retarding, washable finish. 
The acoustical panels are positioned between 96-inch T-12 fluorescent 
lamps. 

Now you may have both fine lighting and sound conditioning at a 
low initial cost, low installation cost, low operating and low mainte- 
nance cost. Write today for further descriptive information. 


CURTIS LIGHTING, INC. 
Dept. E 41-05. 6135 West 65th Street 
Chicago 38, Illinois 


Nome 

Compony 

Address 

City State 
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|.L.E. Gold Seal Awards 


The Winners 


From 480 entries, twenty-three outstanding lighting installations, 
listed below, emerged as top winners of the coveted Gold Seal Award in 
the Merit Award Competition sponsored by the Fourth International 
Lighting Exposition (Cleveland, May 6-9, 1952). Over 200 other entries 
won the competition’s Merit Award. 

Gold Seal Winners covered a variety of lighting applications — 
stores, schools, industrial plants — even a freight terminal. They were 
entered by contractors, lighting specialists, utility men, architects and 
owners. From whatever field, however, they indicated that professional 
planning for good visual environment is the accepted practice for suc- 


cessful installations. 


Winners—Owners and Users 
Georce E, Preper, Metals & Controls Corp., 
Attleboro, Mass. With: Donald W. Somes and 
Ernest J. Precourt. 
Industrial Plant—Entry No. 290 (page 238) 
W. Henscuen, Port of New York Authority, New 
York, N. Y. 
Ramp Roadway—Entry No. 481 (page 237) 
Carter Lewis, Union Electrie Co. of Missouri, St. 
Louis, Mo. With: Joseph Bettendorf. 
Super Market—Enry No. 542 (page 247) 
Josern R. Benan, Central National Bank of Cleve- 
land, Cleveland, Ohio 
Drive-in Bank—Entry No. 575 (page 241) 


Winners—Electrical Contractors 

H. G. Hrivnatz, Houston Lighting and Power Co., 
Houston, Tex. With: J. S. Copeland Electric 
Co., W. H. Atkinson, Graybar Electric Co., 
Brochstein’s, R. F. Taylor, Sakowitz 
Brothers. 
Lighting a Girls’ Shop—Entry No. 177 (page 

241) 
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Lynn R. Kestennowrz, Lansing Electric Motors, 
Lansing, Mich. 
Office Lighting—Entry No. 244d (page 246) 
(Girorce E. Prerer, Metals & Controls Corp., Attle- 
boro, Mass. With: Donald W. Somes and Ernest 
J. Precourt. 
Industrial Machine Shop—Entry No. 284 (page 
242) 
Harotp H. Lunpsera, Wadeford Electric Co., Chi- 
cago, Il. 
Psychiatrie Hospital—Entry No. 420 (page 239) 


Winners—Distributors’ Lighting Specialists 
Harry F. Guu, Graybar Electric Co., Newark, 
N. J. 
Field House Lighting—Entry No. 256 ( page 247) 
W. E. Watson, Graybar Electric Co., Detroit, 
Mich. 
Furniture Store—Entry No. 267 (page 242) 
Georce E. Prerer, Metals and Controls Corp., 
Attleboro, Mass. With: Donald W. Somes and 
William J. Metters. 
Machine Shop—Entry No. 287 (page 240) 
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Tnomas J. Westinghouse Electric Supply 
Co, Omaha, Neb 
Street Lighting--Entry No. 334 

J. E. Donatpson, General Electric Supply Corp., 
Pittsburgh, Pa 


Office Lighting 


page 244 


Entry No. 432 


page 239 


Winners—Utility Representatives 
Jawues F. Fixs, Detroit Edison Co., Detroit, Mich 
Entry No. 187 page 244 


hester & Electric 


Machine Shop 
Vincent 
Rochester, N. 

Bank Lighting—Eutry No. 230 
W. Renkxe., Union Electrie Co. of Missouri 

St. Louis, Mo. With: E. W. Stohlmann, Jr 


Railroad Freight Station 


orp 


page 237 


208 


Preston, Detroit Edison Co Detroit, 


Mich With: Flowd Sell 
Lighting for Judging Fur-Bearing Animals 
Entry No. 294 


paue 2 


Entry No, 233 (page 


Rinarp A. Masterson, Public Service Electric & 
Gas Co., Plainfield, N .J. With: E. T. Brown, 
Architect 
Entry No. 364 (page 243) 
L. Nicou, General Electric Supply Corp., 
Detroit, Mich. With: Larry R. Nall 
Woman's Accessory Shop—Entry No. 407 (page 


243 


Classroom Lighting 


Winners—Architects and Consulting Engineers 


Jous D. Perry, Delbert K. Perry, Architect, New 
Britain, Conn 
Art Gallery——-Entry No, 227 
(MaRLes S. Tecours, Telehin & Campanella, New 
York, N. Y 
Jewelry and Silver Shop 
240 
Hernert A. Denivs, Delius & Thomas, Engineers, 
San Franciseo, Calif 
Bank Lighting Entry No. 489 (page 245) 
L. Raven Busn, Atlanta, Ga 
Entry No. 530 (page 246) 


page 245 


Entry No, 479 (page 


Publie Library 


JUDGES of the LL.E. Merit Award Competition, pause in their work of examining entries (a few shown in the 

background). They are, in the usual order, Berlon C. Cooper, Electrical Construction and Maintenance; Chairman Carl 

W. Zersen, Director, Chicago Lighting Institute; Professor John O. Kraehenbuehl, Professor of Electrical Engineering 

and Illumination, University of Tilinois; B. J. Martin, Publisher, Electrified Industry; J. Francis McCabe, Superintendent 
of Buildings, Chicago Art Institute. 
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Gold Seal Awards 


Wihaners 


No. 230— Utility Representatives 
Group — Vincent D. Mitchell, 
Rochester Gas & Electric Corp. 


This charming bank lobby employs some of the best 
in lighting techniques — and light-colored interest- 
ing materials. Two types of luminous “systems” 
have been used. A cove, which one might charac- 
terize as being a rich or dignified type of lighting 
has been employed in the public space where foot- 
candles are not quite so necessary. A louverall ceil- 
ing is used in the cashiers’ and bookkeeping areas. 
Cove lighting uses four rows of 20 mm 3500° white 


cold cathode lamps operating at 60 ma, 12,000 volts, 


No. 481 — Owners and Users — W. Henschel, 
Port of New York Authority, New York. 


The problem of lighting the overhead viaduct of 
the New York City Port Authority Bus Terminal 
was two-fold. (1) To provide adequate and efficient 
roadway lighting for heavy bus and passenger ear 
traffic. (2) To light the ramps in a distinctive man- 
ner, definitely identifying them with the Bus Ter- 
minal and facilitating motorists’ access to the Park 
ing Roof. Sodium vapor lamps have been employed 
among a myriad of white incandescent light sources 
The attention-arresting effect of the ribbon of light 
can only be appreciated from a night-time photo- 
graph, in color, not possible here. Mounting height 
of the installation is 25 feet 5 inches from roadway 
to light center of lamp, a suspension mounting 
being used between the bracket and the luminaire 
to absorb traffic vibration. [lumination level is 1.5 
footeandles average. 
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in each cove. The louver ceiling lighting uses two- 


lamp, 48", 7 
1 


2” and 96”, 420 ma slimline strips (spe- 
cial) on 


centers, suspended from the old ceil- 
ing. Lamp centers to top of the 3° deep louver is 
1’ 4”; ceiling painted flat white. Louver sections are 
nation levels after 8 months’ operation are 90 ft-c 


2 x 4 x 3” deep aluminum painted white 


in the bookkeeping department ; 75 ft-c around the 
perimeter of the cove in cashiers’ area and offices, 


and 35 ft-e under the cove (customer area). 


= 


L.L.E. Gold Seal Awards 237 


‘ 
| 
—— 


i 
i 

4 


No. 233— Utility Representatives Group— Roger W. Renkel, 
Union Electric Co. of Missouri, with E. W. Stohlmann, Jr. 


(ireatly appreciated by the night crews, who must 
work without benefit of natural light from the sky 
lights, is the high level of illumination in this rail 
road freight station. The 696 300-watt clear, in 
candeseent reflector lamps in industrial type domes 
with glass covers provide 14 foots andles at working 
level from the highest bay, 30 feet, and 18 foot- 
candles from the low bays at the sides, 22 feet 
above the platform. In addition there are 172 ex- 


tension cord drops suspended overhead on spring 


ts ll E Gold Seal Awards 


rewind reels at intervals of 44 feet along each plat- 
form. These units, containing 100-watt clear in- 
candescent lamps, are so placed that they can be 
taken inside the freight cars being loaded or un- 
loaded at the platform. Distribution of power was 
a major problem in this installation, because of the 
size of the terminal — five acres. For this service 
a 3-phase, 4-wire, 208-volt system was installed with 
twelve feeder circuits to serve the lighting and 
three for power. 


No. 290— Owners and Users Group— George 
E. Pieper, Metals & Controls Corp., with 
Donald W. Somes and Ernest J. Precourt. 


In this high bay area, a level of only 30 footeandles 
is necessary, the equipment being large and the 
work not a critical seeing task. The lighting units, 
each with two 85-watt standard cool white lamps, 
are mounted at a height of 21° to avoid a traveling 
erane. The louvered luminaires, which give 40% 
upward component of light, are arranged in three 
continuous rows, with the middle row somewhat off- 
center, because of the center strut of the girders. 
The wiring was done with a 4-lamp, 236-volt ballast 
in one 5-foot section and no ballast in the next. 
This was found more economical than having 2- 
lamp 115-volt ballasts in each section. Ceiling and 
piping above the luminaires are painted white 
Photograph by permission of Metals and Controls 


Corporation 
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No. 420 — Electrical Contractors Group — 
Harold H. Lundberg, Wadeford Electric Co. 


The problem in lighting the consulting room in 
this psychiatric hospital was to produce without 
discomfort to room occupants sufficient vertical and 
horizontal illumination to record on kodachrome 
16mm film the facial and physical expressions of 
normal persons and persons having personality 
maladjustments, obtaining a relatively complete 
record of the behavior for analysis of the treatment 
process. Opinion indicates that approximately 150 
footcandles on the vertical is sufficient to give satis- 
factory results. To achieve this, 300-360 ft-c are 
necessary on the horizontal. To minimize disturb- 
ing patterns on the ceiling and to conceal the lamps, 
a luminous paneled ceiling was decided upon. For 
best color results, cool white de luxe lamps were 
selected. Supplementary incandescent floor and 
table lamps provide highlights and shadow. With 
the lamps on 6-inch centers in the comparatively 
confined space, cross ventilation, thermostatically 
controlled, has been provided to prevent unwanted 
temperature rise. All operating equipment is 
located in a separate room to eliminate ballast hum. 
Three openings with camouflaged lenses in auto- 


matically operated cameras are located in one of 


the walls. Films are soundtracked to record the 
voices. Room furnishings are arranged to prevent 
occupants from moving out of camera range. 
Brightness readings are: ceiling, 550 ft-L: light 
green wall areas, 95; figured light green panels 
concealing cameras, 95. Average vertical foot- 
candle level on the face of a person seated on the 
settee is 130. To avoid sharp contrast between this 
highly lighted room and the corridor leading to it, 
strip lighting has been installed on the walls of the 
corridor to provide a level of 60 footeandles. Pho- 
tographer: Schube-Soucek. 


No. 432 — Distributors’ Lighting Specialists — J. E. Donaldson, General Electric Supply Corp. 


The lighting in this general office area was designed 
to obtain maximum intensity with low surface 
brightness and to avoid, as far as 
possible obsolescence in style and 
appearance. Single lamp deep trof- 
fers with aluminum reflectors and 
eross baffles on 6-inch centers are 
equipped with 96-inch T12 slim- 
line lamps operating at 430 ma. 
The luminaires are installed in 
continuous rows on three-foot cen- 
ters running across the direction of 
view of the office personnel. Sus- 
pended from the same hangers is a 
metal-pan acoustical ceiling at a 
height of 10'6”. The average illu- 
mination after six months’ service 
was 76 ft-c. Ceilings are egg-shell 


with white matte finish, walls are green, partitions a 


light green, floor gray tile and desk tops dark gray. 
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No. 479— Architect's Group 
~-Charles 8. Telchin, 
Telchin & Campanella. 
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A combination of incandescent and fluorescent lighting designed to 
highlight the sparkle of the merchandise, is employed in this win- 
ning installation at the Ralph M. Fava store, Jewelers and Silver- 
smiths, Paterson, N.J. A level of 75 footcandles general illumina- 
tion is obtained from continuous rows of fluorescent luminaires, 
while 110 footeandles is punched to the merchandise on display, 


from incandescent reflector units. Reflectance values of the surfaces 


are 75°C ceiling, 60° walls 


No. 287 — Electrical Distributors Group — 
George E. Pieper, Metals and Controls Corp., 
with Donald W. Somes and William J. Metters. 


If quality is the next step in industrial lighting, 
this machine shop is a step in front on all counts. 
Brightnesses have been considered as important as 
high illumination levels in the finished rolling mill 
f this plant, where high-polished metal is rolled 
Ceilings are white; machines are light blue; the 
luminaires employed have a 40° upward com- 
ponent. Continuous rows of Alzak aluminum units, 
using standard cool white 40-watt fluorescent 
lamps, provide 70 footeandles after 18 months’ 
operation, 16 hours a day. Photograph by permis- 
sion of Metals & Controls Corp 
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No. 575—Owners and Users Group 
— Joseph R. Behan, Central 
National Bank of Cleveland. 


The plenum of this aerylie plastic luminous ceiling 
was purposely painted a dark gray to “soften” the 
lighting results, and to provide a slight unevenness 
in the lighting across the entire area. This was 
planned deliberately to eliminate too flat an ap- 
pearance to the ceiling, and too harsh a lighting 
effect. Plastic pieces are 48” square, carried on 


aluminum bars and may be removed easily for 
maintenance. Single tube 96” and 72” luminaires 
are mounted in rows on 36” centers, approximately 
30” above the plastic, using 430 ma slimline lamps. 
Lighting level is 40 footeandles maintained. Photo. 
graph: Rebman Studio. 


No. 177 — A Girls’ Shop 
Electrical Contractors Group—H. G. Hrivnatz, Houston Lighting and Power Company. 


Fluorescent skylight luminaires and recessed incan- 
descents are combined in this “Girls’ Shop” with 
the purpose of simulating natural daylight. Aver- 
age illumination over this 170 sq. ft. area is 33 foot- 
eandles. To highlight the manikins and display 
showcases and wall cases, adjustable spots give a 
level of 110 footcandles on manikins and fluo- 


rescent lamps in cases provide 62-74 footeandles. 
Walls are powder blue and tearose pink, carpeting 
is rose-beige, the ceiling is described as “twilight 
(Photograph does not do justice to this in- 
stallation, having been made from a four-color 


sun.” 


transparency. 
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No. 284 — Electrical Contractors 
Group — George E. Pieper, Metals 
& Controls Corp., with Donald 
' W. Somes and Ernest J. Precourt. 


No. 267 


. where a level of 75 foot- 


above left 
continuous rows of louvered lumi- 


Over the toolmakers’ benches 

candles maintained is needed, 
naires, each equipped with two 40-watt standard cool white lamps, 
are hung on adjustable hanger channel at a height of 8’ 6". Over 
the machines (above right), where supplementary lighting would 
be needed no matter how high the general illumination, the same 
type units are installed 7° apart for a modest 45-footeandle level 
without the Machine surfaces have light finishes; 


Photograph by per- 


local lighting 
ceiling and pipes have been painted white 


mission of Metals and Controls Corp 


Distributors’ Lighting Specialists Group — W. E. Watson, Graybar Electric Co. 


General illumination in the sales area of this furni- 
ture store is provided by 24” square reflector units 
with metal eggerate louvers using silvered bowl 
lamps — 24 500-watt, 104 300-watt, 60 200-watt — 
and 50 recessed 150-watt projector floodlights. In 


the ceiling cove are single-lamp TS slimline strips 


with warm white lamps; in the wall cove is a double 
row of T12 slimlines with cool white along two walls 


for white goods and warm white along west wall for 
furniture. The entrance vestibule has 20 recessed 
150-watt projector floods; in window areas a total 


of 91 recessed 150-watt reflector floods. An average 


level of 80 footeandles is provided in the sales and 
display area, Walls are green (33° RF) ; one wall 
is brown (20° RF) ; floor is light gray asphalt tile 


with brightness of 32 footlamberts 


LLE.G 


ld Seal 
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No. 407 — Utility Representatives Group — Harry L. Nicol, General Electric Supply Corp., with Larry 
R. Nall, Detroit Edison Co. 


Remodelling of Tilson’s Women’s Accessory Shop 
in Detroit included the installation of latest light 
ing techniques — a luminous ceiling with acoustical 
baffles, plus incandescent lighting for accent and 
color value. The ceiling is of translucent corru 
gated acrylic plastic sheets, with acoustical baffles 
suspended below the luminous ceiling on 36-inch 
Iumination is from F96T12/CW lamps 
placed 18 inches above the ceiling and spaced in 


centers. 


continuous rows on 1S-inch centers. Aecent lighting 
is supplied by adjustable louvered downlights using 
150-watt R40 reflector lamp, these units mounted 
flush with the plastic ceiling panels. General light 
ing from the luminous ceiling is 125 footcandles ; 
downlights produce accent lighting of 200 foot 
candles. This is an open-front store and every 
piece of merchandise can be viewed from the street 


under these high levels 


No. 364 — Utility Representatives Group — Richard A. Masterson, Public Service Electric & Gas Co., 
with E. T. Brown, Architect. 


The aim in the lighting of this classroom was to 
provide visual comfort with a minimum of mainte- 
nance. An average horizontal footeandle level of 
53 is supplied by 18 recessed aluminum troffers 
with longitudinal baffles that give 25-degree cross- 
light shielding. These units are each equipped with 
Efficiency 
Colors and reflection 


two 40-watt T-17 low brightness lamps 
is approximately 58 per cent 
factors of surfaces are: ceiling, white acoustical 
blocks, 65 per cent; walls, light gray, 20 per cent; 
chalkboard, green, 20 per cent; tackboard, light 
green, 30 per cent; floor, gray linoleum, 25 per 
Bright- 
ness ratios are all better than 3:1 except that of 


cent; desk tops, light maple, 30 per cent 


ceiling to luminaire which is 1:11. 
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. An initial caleulated level of 2.5 ft-c average is provided on Stone 
No. 334 — Distributors’ Lighting Street, Falls City, Neb., by the D4 aluminum reflector luminaires 
mounted at a height of 31° 6” on round monotube steel poles. These 
&§ Specialists Group — Thomas 
‘ poles are equipped also with duplex festoon outlets for the opera- 

4 Electric Supply Corp tion of Christmas lighting. The entire system is fed from a 3-wire 
< underground multiple 120/240 volt type distribution. Photog- 


rapher) Morsman Studios 


No. 187 — Utility Representatives Group — James F. Finn, Detroit Edison Co. 


Planned lighting, as a modern concept, ineludes 
cleaning and painting. In this industrial plant, the 
reflectance factors of ceiling, walls, machines and 
floor were tripled after oil deposits and stains were 
removed and surfaces were painted. Machinery was 
painted a medium green, walls light gray and ceil- 
ing flat white. Two-lamp direct-indireet louvered 
luminaires equipped with 75-watt T12 standard 
cool white lamps operating at 430 ma, provide 50 


footeandles general illumination and 75 footeardles 
on the working edge of machines. The lamps are 


shielded 35° crosswise and 25° lengthwise. Photo 


was taken after six months of operation. The cus- 
tomer reports that the renovation has decreased 


employee fatigue and improved morale 
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No. 227 — Architects Group — 
John D. Perry, Delbert K. 
Perry, New Britain, Conn. 


Quality lighting of oil paintings at a reasonable 
cost, was the aim of this installation. Thirty com- 
mercial luminaires were used, each using four 40- 
watt fluorescent lamps, two tubes on each side of a 
V chassis. These were modified with a center verti 
eal baffle to conceal all light sources when viewing 
the paintings from normal distance. The units run 
continuously in a rectangle with four special match- 
ing 45° mitred fixtures for the corners, these using 
two 20-watt fluorescent lamps on the inside row 


No. 489 — Architects and Engineers Group — Herbert A. Delius, Delius & Thomas, Engineers. 


The remarkable brightness ratio of 1.625:1 maxi- 
mum is achieved in the Oakland main office of the 
Bank of America, Oakland, Calif., with an average 
illumination level of 50 footeandles. The louverall 
ceiling is composed of hinged removable panels 
supported in 48” x 48” fabricated steel frames. The 
louver cells are 2” x 2” square and 2” deep, giving 
a 45° cut-off. The alumnum louvers and steel 
frames are finished with an off-white baked enamel 
finish. Above the ceiling, strip lighting contains 2- 
lamp, 40-watt and 75-watt T12 instant-start stand- 
ard cool white lamps, with one dual lamp ballast 
serving each pair of lamps. 
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and two 30-watt lamps on the outside row. The 


wiring is so circuited that maximum flexibility is 
obtained by (1) the inside perimeter of lamps may 
be used when displays are held in the center area, 
2) the outside perimeter of lamps around the’ gal 
lery may be on for viewing pictures only and (3) 
the special corner fixtures may be used separately 
by the night watchman. Average illumination on 
the paintings, vertical plane, is 32 footeandles 
Photograph by E. Irving Blomstrann 
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No. 530 — Architects and Consulting Engi- 
neers —L. Ralph Bush, Atlanta, Georgia. 


Lighting engineering for comfort, esthetics and 
hich levels, won a Gold Seal Award for this job in 
the Atlanta Publie Library. L. Ralph Bush, con- 
sulting engineer, did the lighting; Tooms and 


Creighton, Atlanta architects are responsible for 
the architectural design. Fluorescent lighting has 


been combined with incandescent within one unit, 
for an average level of 56 footeandles, with bright- 


ness contrasts carefully controlled 


No. 244d — Electrical Contractors 
Group—Lynn R. Kestenholtz, 
Lansing Electric Motors. 


Translucent acrylic, in sections 


471,” square, with aluminum divi- 


sion bars, forms the luminous ceil- 


ing in this pleasant private office. 


Channel strip sections in 16 


lengths with symmetric reflectors 


are equipped with two 96-ineh in- 


stant-start slimline lamps operating 
at 200 ma. Maintained level is 48 


footcandles 


No. 294 — Utility Representatives Group — Duncan Preston, Detroit Edison Co., with Floyd Sell. 


This Gold Seal winning job was first reported in 


the pages of this publication in August 1951 (p. 


ist It represents a system developed after eicht 


months’ research, to provide artificial light of a 
color sufficiently close to north sky light to judge 
properly live mink and fox fur. A light-reflecting 
hood employs a tempered masonite panel lining 


painted with a special blue lacquer, and 1500-watt 
photoblue lamps directed upwards to the reflecting 
surface. In each section of the device, four indus- 
trial reflectors mounted on a standard length of 
strip house the lamps, burned base-down. Illumi- 
nation on the judging tables averages 130 foot- 


candles 
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No. 542 — Owners and Users 
Group—Carter Lewis, Union 
Electric Co. of Missouri, 
with Joseph Bettendorf. 


The owner of this market and his department heads 
made considerable research through discussion and 
observation of various types of lighting installa 
tions before deciding upon a fully incandescent 
installation. Benefits they claim after a year of use 
are the avoidance of discoloration of products, espe- 
cially meats, as well as color contrast of all prod 
ucts, and a minimizing of glare with the light dis- 
tribution more nearly at the purchasing level. The 
incandescent lamps are mounted in mirrored glass 
recessed luminaires. In the lower ceiling height 


No. 256 — Field House Lighting — Harry F. Gill — Graybar Electric Co. — 


Distributors’ Lighting Specialists. 


This field house is divided by a mesh screen into 
two areas —a basketball court and a general play 
area (shown in photo), the total length being 313’ 4" 
with a width of 134° 4" and height of 44 


enameled open end reflectors are installed in rows 


Porcelain 


between girders for the full length of the house. 
Each section between girders is composed of three 
pairs of units of two 96-inch T12 lamps per lumi- 
naire. Spring lamp holders are mounted on 5-foot 
centers. The units are mounted on rigid steel sup- 
ports on steel blue purlins and placed tangent to 
the are of the roof truss so that the axes of the two 
bands on both sides of the center are directed 
slightly toward the center. The units are protected 
by special 2” x 2” mesh aluminum guards mounted 


on the bottom Photograph hy David Router 
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area, around the wall area of the market the units 
are equipped with concentric rings. In the center 
part of the market the concentric 


omitted 


rings were 


The whole store can be divided into four 


areas with the following illumination levels: the 
lunch counter, check-out stations and 
31 ft-e; 
grocery, frozen foods), 
38 ft-c; 
the market is 40 ft-c with wattage of 4.2 watts per 
sq. ft 


front section 
center section (vegetables, 
43 ft-c; 


and bakery goods, 31 ft-e 


miscellaneous 
meat department, 
Average over 
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Combination Lighting For Viewing Paintings 


RTIFICLA btu for the display of art 
trea has neral been looked upon 
ticism by museun irators because 


that natural illumination best cap 
qualities of works of art. Nat 

ht, however, is not constant and cannot be 

ited to any great degree by man. Over the 

' s been necessary t supplement the day 

ht with artificial iumination. Despite the many 
and various applications of artificial lighting, until 
very recently it was not considered that such ilu 


mination produced such satisfactory results that 


form and color appeared in their natural state 
Studies of galleries in this country and abroad 

mlicated that a new approach was needed. Mu 

set in the past had been largely supported by 


private funds. but the future outlook indicated that 


‘tf museums nowadavs would have to be sup 
ported by puble funds. This circumstance would 
miloubtedly ereate a demand for the museums to 
hve pen in the evenings se that the publie could 
t the after normal working hours. In that 

t. artifical lehting would have to play a more 
portant part the showing of the collection to 

} problem of lighting museum galleries was 


led into two parts. First. if natural lighting 
ver weal it w hl have to be the predominating 
ial Hlumination would be merely 
isupplement to it. Seeondly if artificial lighting 


to predominate, then natural lighting would 


ot be necessary Tlowever, in the application of 
thre tif it hiehte t would be necessary to pro 
rtif ination losely assimilated to 

rat lobe n black body color temperature 
The artet | illomination would also have to be 
hle so that it mild be adjusted to conform to 

t? ff nt ors and thus display to the best ad 
the artist's original conception of the pice 

. tr of Leland and 

‘ a. Massa ett. Willard W. Thompson 

t mn Engineering pany, Ile 
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Special Exhibition Gallery Lighting, Boston Museum of Fine Arts 


Feather 


By MAURICE FEATHER 
WILLARD W. THOMPSON 


In 1950 at the Museum of Fine Arts in Boston, 
experimental lighting was installed in the Recent 
\ccessions Room, combining incandescent and fluo 
reseent lightin This combination proved very 
essful and indicated that this was the right 
approach to the problem of lighting museum gal 
leries. The lighting for the new special galleries at 
the museum was similarly designed to provide a 
ombination of incandescent and fluorescent light- 
ing, with the exception that the center skylight 
effect was changed from coffers to luminous diffus- 
ing panels. The diffusing panels in the center of 
the room produce the effect of a natural skylight, 
while the fluorescent-incandescent perimeter light 
ing provides the additional illumination on the 
walls. An outstanding feature of this installation 
is the realistic reproduction of color and depth of 
perspective that is obtained by the use of a careful 

ixture of incandescent and fluorescent lighting 

The perimeter fluorescent reflector units provide 
a constant level of lighting on the walls and the 
orrect color temperature for the individual pic 
tures is obtained by varying the incandescent light 
ing. This is done by the use of a dimmer for each 
side of the room, and as each lamp is also switched 
separately, a very fine adjustment of the level of 
illumination can be obtaimed for the different areas 


2. where it will be 


This variation is shown in Fig 
seen that some incandescent lamps are not turned 
on. This is because the color make-up of the par- 
ticular picture under the light does not require any 
additional incandescent illumination to provide the 
orrect color temperature. Even if in certain cases 
some of the meandescent lights may not be turned 
on, there is still no apparent lack of uniformity in 
the illumination and no suggestion of an uneven 
effect. This is because there is a certain amount of 
spill of ineandeseent lighting available which is 
sufficient to give the proper color temperature and 
depth to the picture 

The perimeter lighting units are of the recessed 
troffer type, with provision for horizontal and ver- 
The size of the 


tical shielding by means of louvers 
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Fine Arts Museum, Cast Court Galleries, with 
central fluorescent luminous panels turned on. 


Figure 


Photographs General Electric ¢ 


Same galleries with both central fluorescent 
panels with perimeter lighting and variable incandescents. 


Figure 3. Elevation and plan views of the gallery. 
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Figvre 4 Ilinmination and brightness readings 


ia parabel reflectors is such that 
i ire lamp candlepower of th 00) 
i while th reflectors are designed to pro 
highest illumination level in the approxi 
ite area five feet six inches above the floor, which 
pieture level 
The incandescent units consist of an adjustable 
fixture with asymmetrie spread roundel lens, so 
irrangved that the entire area of the wall is illumi 
nated from corner to corner 


The diffusing plastie panels in the center of the 
room are divided into reetangles and supported 
from a tee-bar construction. Behind these panels 
fluorescent lamps are spaced so that two lamps 


over each panel. These lamps are of the low 


brightness, 120 ma, Ts, 3500° typ The entire 
losure above the center panels ts finished baked 
white enamel and provides a good reflecting sur- 
ace. Vent holes are provided through this refleet- 
ng surface on the top and sides. Details of these 
ures are shown in Fig. 3 

Footcandle and footlambert readings are indi 
ated in Fig. 4. From this diagram it will be seen 
that t llumination in the center of the room pro 

sa reading of 20 to 25 footeandles, while the 
ddition of the fluorescent and incandescent light- 

on the side walls, with normal voltage for the 
neandescent lights, increases the footcandle read- 
ings from 53 footeandles for fluorescent lighting 
only to 60 footeandles for the combination lighting 
Normally, however, the incandescent voltage would 
be reduced to approximately 80 to 100 volts by the 
dimmers, depending on the particular requirements 

the amount of incandescent lighting needed by 
the pictures being displaved 

The brightness ratio of 20.4 footlamberts at the 
f feet 6 inches level and 7.4 footlamberts on the 

ling indicated on Fig. 4. is approximately three 
to one. the brightest area being the louvered unit 
of the fluorescent reflector, which is approximately 
i five to one ratio with the brightness on the wall 
at the five feet six inches level 

From the illustrations it will be seen that the 
general effect of the center skylight and the combi- 
nation of fluorescent-incandescent lighting on the 
valls produces a balanced illumination for the 


wm and for the pictures being displayed 


WAITING ROOM in the Fort Street Union 
Depot in Detroit is 64 x 90 x 16 feet in 
size. Two-lamp recessed troffers with con 
trol lenses are installed in 10 broken rows 
of one 12-foot and two 16-foot sections 
per row, 4 feet between each two sections. 
The rows are on 9-foot centers and illumi- 
nation ranges from 30 to 35 ft-c through- 
out the area. Wallis are buff marble and 
terra cotta plaster; seats are oak. Photo 
courtesy General Electric Co., Cleveland, O. 
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The lobby at 383-385 Madison 

Avenue in New York City has a 

sloping ceiling illuminated with 

changing patterns and designs of 
colored light. 


Color Changing Hexcrate Ceiling For An 


Office Building Lobby 


N THE LOBBY of the newly redesigned office 

building of Webb and Knapp Co., New York 

City, a completely new element has been added 

namely color change lighting as an integral part 
of the architectural design. 

In anticipation of a boom in the creation of new 
office space in central Manhattan, William Zecken- 
dorf, President of Webb and Knapp embarked on 
changes of the building known as 383-385 Madison 
Avenue, New York, and has executed what is con- 
sidered the most ambitious renovation and conver- 
sion scheme ever carried out for a New York office 
building. One of the most important parts of this 
program concerned the provision of a new glass 
fronted entrance lobby, over 37 feet high, with a 
sloped hexcrate ceiling extending downward and 
backward from the top of the large plate glass win 
dows to the level of the elevator corridors. 


Author: Color Lighting Corp. North Bergen. N. J) Mr. Williams 
is the inventor of the colorchange system described, and lighting 
designer for the installation 
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By ROLLO CILLESPIE WILLIAMS 


A special hexcrate ceiling was created for this 
space, in itself a new architectural form. The hex- 
erate is composed of six-inch hexagonal cells mar- 
shalled in honeycomb strips lying flat over the ele- 
vator loading corridors and curving upward for 
two and three-quarter stories over the lobby proper 
to meet the great street window. This hexcrate 
ceiling, as well as the lighting system behind it, is 
hung from an intricate network of horizontal and 
vertical channels, the latter following the curve of 
the hexcrate all the way down. 

Changing colored light, electrically controlled 
by the daylight, plays down through the hexerate 
ceiling, making it an object of great beauty. The 
lighting system can produce fixed patterns of light, 
changing and merging patterns, designs of light in 
which some parts change and other parts are static, 
or special effects for certain occasions. The color- 
change lighting system will produce a basic range 
of over 500 different tones of color and the merg- 
ing and flowing of the colors can be pre-set in 
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Figure 2. Workmen putting up the curved hexcrate ceil. 
ing. Some of the lighting equipment is in position and 
can be seen behind the ceiling. 


desired patterns and arranged for various time 
“y le 

Batteries of lighting strips electrically divided 
into 48 unit areas, illuminate the hexcrate ceiling 
from behind Each unit area is approximately 25 
s«juare feet in size, but these unit areas have no 
ounterpart in the hexerate ceiling itself which is 
seen as one complete area. The lighting system is 
designed so that selections of the 500 different basic 

lors can be produced in each of the 48 unit areas 
independently of all the others. The lighting equip 
ment for each of the 48 electrical unit areas is made 
up of 40 150-watt Reflector Floodlamps wired on 
four color cirenits, mounted on four lighting strips 
each carrying ten lamps. Thus, there are a total of 
192 ten-lamp lighting strips mounted behind the 
hexerate ceiling. The lamps for each unit area are 
grouped on four cirenits to provide the four pri 
mary colors of light which are used in the color- 
change system, by provision of carefully chosen 
glass color filters held in caps fitted on to the lamp 
bulbs. The four colors in question are red. green, 
blue and white 

In order to get the delicate shadings of color 
which are seen in the hexerate ceiling from below, 
it was necessary to locate the lighting strips aceu 
rately behind the hexerate ceiling with a maximum 
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tolerance of one-eighth inch. The four strips in each 
electrical unit area are all differently angled and 
the maximum permissible tolerance in the tilt is 1 
There are a total of 1920 reflector lamps in this 
color lighting installation giving a total connected 
load of 288,000 watts. The color-change control 
equipment is designed so that at no time does it 
require an operating load of more than 2210, 000 
watts; the average working load is more in the 
neighborhood of 170,000 watts 


Master Controllers 


The installation is operated by two color-change 
master controllers which, by means of a single con- 
trol knob only, enable accurate selection of desired 
colors from the range of 500 hues. Pre-setting fa- 
cilities on each controller enable 20 selected colors 
to be quickly set up in a desired order and auto 
matically reproduced at any desired time cyele, 
with the interval between changes varying between 
extremes of 6 and 120 seconds according to choice 
Figure 3 shows a color-change controller of the 
type in question. The chromatic selector scale is 
seen at the top and the selector operating knob in 
the middle, while the pre-set selector mechanism is 
located on the left hand side. The handwheel at 
the bottom is for experimental uses when the con- 
troller is not set for automatic operation. To pro- 
vide automatic operation, one simply has to operate 
a switch on the right of the front panel 

The entire lighting system can be operated from 
either the color-change controller or when the licht 
ing pattern so requires, both controllers may be 
used simultaneonsly. To enable each controller to 
handle a load of 288.000 watts, electronic reactor 
equipment is employed. The controllers themselves 
activate potentiometers and these in turn are con- 
nected to electronic control equipment which deter 
mines the output of a number of reactor dimmers 
There are twelve 9-kw and twelve 15-kw reactor 
dimmer units. These, together with the electronic 
rectifying tubes and control units, boosters and 
other necessary parts, are mounted in two iron 
frameworks, each approximately 88 inches hich, 52 
inches deep and 32 inches wide located away from 
the eolor-change controllers, which of course deter- 
mine their action 

The output circuits from the reactor equipment 
are taken to a color-change contrast panel approxi- 
mately 17 feet 3 inches wide, by 73 inches high, by 
19 inches deep. From here, the 192 outgoing cir 
cuits are taken to the lighting equipment 

This contrast board is arranged so that any 
cireuits can be connected to any particular re- 
actance dimmer. The main feature of this control 
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<— Figure 3. Master control mechanism 
of the type employed. Two of these 
controllers master-control the whole 


lighting installation. 


This panel shows three contrast _» 
switches. In this installation 48 of 


board, however, is the device’s contrast switches 
which enable any of the 48 electrical unit areas of 
the hexerate ceiling to be illuminated in a different 
color to the one selected by the color-change mas- 
ter controllers. There are 48 color contrast switches, 
one for each unit area. Operation of a contrast 
switch causes the light of the unit area associated 
with it te be changed in color relationship to the 
color provided at any moment by the color-change 
Thus, if the whole ceiling is 
illuminated in lavender light and it is desired to 
make unit area No, 21 look different at that mo- 
ment, then operation of contrast switch No. 21 will 


master controllers 


immediately cause the unit area in question to 
take on one of a number of different, but harmon- 
izing colors to lavender, according to the movement 
of the contrast switch. Thus tints of pale green, 
pale blue, light orange ete. may be provided on the 
unit area No. 21 by operation of the associated con- 
trast switch instead of the lavender hue repro- 
duced by the selection made on the master color- 
change controller. 

In this way, patterns may be built up on the 
ceiling by simultaneously illuminating different 
unit areas in different colors of light. In other 
words, there are 48 blocks of color, any or all of 
which can be the same or different at any time, and 
designs can be built up with these different colored 
areas. Inasmuch as each unit area can be any one 
of the 500 colors available from the device’s range, 
the number of possible lighting patterns is tre- 
mendous and exceeds the number represented by 
the digit 7 followed by 43 zeros. Fig. 4 shows three 
contrast switches. 

Since it is impossible to conceive of or view the 
final effects of the whole ceiling from the control 
room (which is located at the back of the ceiling), 
a viewing panel, which is a complete replica of the 
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these switches are used. 


ceiling in miniature, is provided in the control 
room to enable the operator to view the effects and 
to set up quickly the desired color patterns. The 
viewing panel measures approximately 68 inches 
in width, is 48 inches high and 15 inches deep and 
contains 48 separate compartments each fitted with 
four-color lighting which is connected in parallel 
with the actual lighting circuits behind the ceiling. 
In this manner a complete reproduction of the 
lighting effects seen from below on the hexcrate 
ceiling may be viewed in miniature by the operator. 


Daylight Conditions 


A considerable amount of daylight falls upon 
the sloped hexerate ceiling and it is desirable to 
control the degree of color saturation in the selected 
colors of light, according to daylight conditions. 
Red-sensitive and blue-sensitive phototubes are con- 
cealed in the lobby and in conjunction with elee- 
tronic amplifier and selector equipment, varying 
electrical signals are sent to the color-change con- 
trollers according to daylight conditions. The mas- 
ter color-change controllers are provided with spe- 
cial features which respond to the signals received 
from the phototubes and regulate the degree of 
white light in the color mixtures. As daylight in- 
creases in intensity, the controls automatically com- 
pensate by de-saturating the color of the lighting. 
Conversely, as daylight decreases, the colors are 
deepened in hue. 

At the present time, the color-change lighting is 
in use from 8:15 a.m. to 10:00 p.m., seven days a 
week, a total of over 96 operating hours per week 
On the basis of two color changes a minute, this 
means over 11,500 color changes a week or nearly 
600,000 changes per annum. Inasmuch as there 
have been periods in which the rate of change has 
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been much faster, the annual number of lighting 
changes based upon the average of the last few 
months will mean over 1,000,000 color lighting 
hanges per annum 

The two flat portions of the hexerate ceiling are 
All but 
one of these lamps is a 64-inch slimline tube fitted 


lighted with a total of 102 slimline lamps 


with 200 ma two-lamp hi-power factor ballast 
These tubes are mounted above the hexerate ceiling 
ind provide even white lighting which acts as a 
pleasant background to the variable color lighting 
sloping front ceiling 
Lobby of Light” at 
cost because the building is 


on the 
Madison Avenue 

justified its 
eady internationally famous and has been de- 
ibed by a leading penodical as “the most talked- 
stared-at York City.” 
People from all parts of the U.S.A. together with 


other countries continue to 


about building in New 


visitors from many 


visit this lobby in order to view the lighting, and 
the value of office space in the building is en- 
hanced by this interest 

The system ean also be used as a static design - 
for instance, a red cross in line with a campaign. 


Acknowledgments 


| should like to take this opportunity of express 
ing gratitude to Mr. William Zeckendorff for the 
encouragement he has given me in my researches, 
and for giving me a free hand to install this light 
ing system on a large scale as an integrated part 
of the architectural design of the new Webb and 
Knapp lobby. Acknowledgment is also made to 
Paxton, Krueger and Associates, Inc 
tion with Norman Bel Geddes for their breadth of 


in wia- 


conception as designers of the lobby, and to Rudolf 
C. P. Boehler and Albert W Lewis, both of Webb 


and Knapp, Ine., as architects 


Are Comfort Rating Systems Ready? 


For any room utilizing a single light source, 
whether it be a single large globe or a uniformly 
luminous or indirectly lighted ceiling, the answer 
The Luekiesh-Guth 


fundamental data permit of caleulating with rea 


should be unqualifiedly ‘‘yes.”’ 


sonable accuracy the percentage of people who will 
revard such rooms as comfortable for a fixed size 
and brightness of light source 

The difficulty wih the Luckiesh-Guth data arises 
when one attempts to compute the sum total effect 
on comfort of a number of sources located in dif- 
ferent parts of the field of view. Mr. Guth has sug- 
gested one method of evaluation but this method is 
open to some objections. Mr. H. L. Logan recently 
proposed a unique way of summating the effect of 
multiple light sourees, but in his case the results 
do not check too well with the Luckiesh-Guth ob- 
served data. Some modification of the Logan meth- 
od may prove to be a satisfactory way of applying 


the Lueckiesh-Guth research 
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Resumé of an address by Dr. Ward Harrison at the 
Great Lakes Regional Conference, May 5, 1952 


The Harrison-Meaker glare factor system when 
used to evaluate single light sources will, in general, 
give the same results as the Luckiesh-Guth method; 
in fact, it makes use of their data. In most cases, 
also, it checks reasonably well with their laboratory 
results on small multiple sources, and for larger 
sources, the agreement is perhaps still better. The 
glare factor system which was originally based 
largely on experience is also closely in accord with 
expert appraisal of actual lighting installations. It 
is being adopted in Australia and in Switzerland as 
the basis of legislation against glare. 

The practical use of comfort rating systems is to 
forecast the satisfactoriness of a lighting layout 
before the installation is made. Either of the two 
rating systems discussed above may lack precision; 
nevertheless they afford a far better advance ap- 
praisal of direct glare than can be obtained in any 
other way. In view of this fact, it would not seem 
an overstatement to say that comfort rating systems 
are ready. 
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Lighting a Court House 


Installations at Montgomery County Court House, Norristown, Penna. 


Installation A — Court Room 


LIGHTING OBJECTIVE: To provide 30 to 50 footcandles for the judge, court clerk, recorders and attorneys and a 
lower level for the auditorium. 


General Information: The court room measures 33 x 40 x 22 feet. Ceiling is white acoustic tile with 
72 to 75 per cent reflectance. Walls and woodwork are colonial ivory (62% RF); floor is white 
marbelized tile (280 RF); desks, tables and spectators’ benches are blond oak (35% RF); and 
upholstery and door trim are Dutch blue (30% RF). 


Installation: Fifteen footcandles general illumination is provided throughout the room by four 
indirect Silvray No. 208-10 luminaires each containing one 1000-watt PS-52 inside-frosted silvered 
bowl lamp. These units are suspemded 41% feet below the ceiling. 


An additional 15 to 35 footeandles is supplied to the court working area by nine recessed units 
(Pittsburgh E-500-8 with hinged concentric louver-plaster ring 2-B) each containing a 500-watt PS-40 
inside-frosted lamp. 


Brightnesses are indicated below: 


ceiling 30 ft-L benches 11) ft-L 
walls 15 ft-L chair upholstery 5 ft-L 
wood work 15 ft-L door trim 8 ft-L 
floor 10 ft-L desk and table 17 ft-L 
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Installation B — Lobby 


To provide attractive general lighting in a public building stair lobby 


LIGHTING OBJECTIVE 


General Information: The court house lobby, between two court rooms, measures 55 x 36 feet. Ceiling 
es are 17 to 2516 feet high. The ceiling is white (85% RF); walls are Colonial ivory (62° RF); 


RF 


TO"; when clean 


marble 


d floor is white 


Installation: Ten footeandles illumination is provided by 75-watt R-30 reflector spotlamps in 
rittsburgh Permaflectors with Knockout #KO-1 wiring channel and KO-8 sockets spaced on 12-inch 
enters in coves along the two long sides of the ceiling. The lamps are mounted 17 feet above the 
floor (center ceiling height is 2544 feet) and are aimed two-thirds the distance across the ceiling. The 
decorative torcheres, custom built by the Gill Glass and Fixture Company of Philadelphia, each contain 


a 150-watt inside-frosted lamp 


Lobby brightnesses are as follows 


ceiling 40 ft-L 
walls 4 ft-L 
ft-l 


floor (when clean 


For these installations—-Architeet: E. Lane Crawford; lighting engineer: George William Wagner, 
Vhiladelphia Electric Co. ; electrical contractor: A. Walter 


sthting data submitted by George T Anderson, Jr.. of the Philadelphia Electric Company 
as oF tration of good lighting practice and to aid in the design of similar installations 


Published by the © 4 on Publicati of the Ml inating Bngineering Society 
1860 New York 23, ¥. 
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Skillfully engineered incandescent light- 
ing for a large high-ceiling banking area 
is demonstrated in the new Bank of 
Nova Scotia Building, Toronto, Canada. 
The Main Banking Room, shown in the 
photograph, is 200 feet long and 85 feet 
wide, with a ceiling height of 35 feet. 
The coffer technique described below 
appears to the casual observer as a high 
expanse of bold louvered ceiling. 


Coffer Technique With Incandescents 


HE LIGHTING design for this room is a 

series of coffers, 54 inches square and 24 

inches deep, with the sides sloping up to a 
16-inch square at the top. Lighting equipment is 
mounted at the top of the coffer and consists of a 
east flange with hinged door, stippled heat-proof 
cover glass and a silvered mirror reflector with 300- 
watt incandescent lamp. Relamping is done from 
above, and the hinged door is so designed that it 
may be cleaned from above. An interesting detail 
of the luminaire design is that the glass is spaced 
about a half inch below the flange to allow exhaust 
air to filter into the attic above through the lumi- 
naire itself. The reflector used for this application 
is one having a large diameter, to eliminate dark 
corners on the glass. 

The coffers are continuous for the length of the 
room, are made of pre-cast plaster and have an 
applied gold finish. Their dimensions are such that 
a 35° shielding in both directions is obtained 
Brightness levels of the coffer decrease down its 
receding sides, for good brightness conditions. 

In the area above the counters on each side of 
the room, a series of 20 larger incandescent light- 
ing units, using 1000-watt lamps, are recessed in 
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the ceiling, to provide direct light on the counters 

In the main elevator lobby, pendent indirect pre 
cast plaster troughs using T-6 and T-8 slimline 
lamps operated at 300 ma, run the width of the 
room on about 34-inch centers. The ceiling between 
the troughs is arched up and the troughs are 
parabolic in section. Placement of the lamps here 
is such as to produce a graduated brightness from 
the bottom of the trough to the maximum on the 
ceiling at the edge of the next trough. 

In designing the lighting installation, a model of 
the Main Banking Chamber was first made to scale. 
Different from most miniatures of this type, this 
model was lighted to about the level that was 
wanted for the actual room. Lumiline lamps were 
used over the coffered ceiling area, and flashlight 
pen lamps were used over the counter area. The 
general effect made it possible for the architects 
and owners to visualize the lighting installation as 
it would appear later in the completed building 
This unusual model was later exhibited at the 
Toronto Art Gallery in connection with an archi 
tectural display. 


Architerta were Mathers & Haldenby and Beck & Eadie: conen!t 
ing engineer for the building wae Dr. K. R. Rubka. Toronto. Data 
and photograph supplied by H. C. Jones, Toronto Section of 1. ES 
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Stations of the Cross, Our Lady of Good Counsel, R. C. 
Church, New York. Next in importance to the Altar area 
are the 14 Stations of the Cross. Here, bas-relief figures 
of the stations are illumination by lumiline 40 watt lamps 
in shields, one on each side. The recessed shrine is lighted 
by a double shield on one side of the Station, each of 
these shields using 60-watt PS lamps. Photograph and 

data from FP. G. Simmons Co., New York, N. Y. 


Our Lady of Good Counsel R. C. Church, 
New York City. The beautiful murals 
of this impressive French Gothic Church 
are flooded with light from R-40 and 
PAR lamps concealed behind the parti 
tions adjoining the Altar, each con 
trolled individually to suit different 
services. Shielded PAR lamps mounted 
on the columns light the main Altar. 
The design of the ten chandeliers in the 
Nave and Transept employs 900 watts 
of downlight in the lower part of the 
luminaire, 300-watt lamps in the center. 
and four 150-watt lamps in angle reflec 
tors, for a wide distribution of light. 
In addition, in the upper unit of the 
luminaire are four R30 75-watt flood 
type lamps sending light upward to the 
ceiling. Photograph and data are from 
F. G. Simmons Co., New York, N.Y. 


Modern Methods 


First Church of Christ Scientist, Denver, Colorado. A 
combination of downlighting and indirect lighting has 
been used in this large area. The hanging luminaires are 
of the dome type, giving widespread diffused downlight- 
ing; a second circuit projects light upward. The main 
dome houses eight 750-watt downlights of the “blister” 
type. Cove lighting is provided by a series of R-40 lamps. 
Photograph and data from Rambusch Decorating Co., New 
York, N. Y. 
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Chicago Sinai Temple. This modern 
stone structure is more than a house of 
worship. It is a complete educational 
institution, containing a large audi- 
torium, many meeting rooms and about 
30 well-equipped school classrooms. The 
auditorium is lighted by a combination 
of transverse coves containing 100-watt 
twin fluorescent units mounted end to 
end and 500-watt downlights. Illumina- 
tion level is approximately 15 foot- 
candles, with 60 footcandles on the ark. 
Lighting under the balcony is supple- 
mented by recessed downlights. Illumi- 
nating engineer was G. G. Fornoff, Chi- 
cago; Architect, Friedman, Alschuler 
and Sincere. 


for Churches 


Megiddo Mission Church, Rochester, N. Y. In addition to 
worship, this church auditorium serves several other parish 
activities. The elevated area, usually used for the choir 
and lectern, serves also as a stage for a 30-piece band and 
for the production of religious plays. Four trap doors cut 
into the suspended ceiling crosswise to the stage expose 
four rows of border lights, each row using 27 R40 150- 
watt lamps with color filters. The sides of the stage have 
two indirect coves ,each containing 22 100-watt lamps on 
6-inch centers. The rear of the stage uses nine 150-watt 
R40 recessed louvered units. In front of the first border 
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three 150-watt R40 recessed units highlight the lectern 
during church service. The Nave of the church is illumi- 
nated by eight 750-watt indirect luminaires, harmoniously 
in accord with the architectural design. These units may 
be dimmed during plays by a switching arrangement 
which allows each two units to be series operated for first 
dimming step; from there a smaller dimmer bank controls 
additional dimming. Each two units are on a separate 
circuit with #8 conductor to eliminate any voltage drop. 
Photograph: and data supplied by Thomas J. Whalen, 
Requa Electric Supply Co., Rochester, N. Y. 
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Fundamentals Of Lighting Cost Analysis 


LTHOUGHL lighting performance characteris- 
ties are the most important factor in the 
selection of a lighting system, cost Is nearly 

always a consideration. Often, when the lighting 
performances of different systems is similar, cost 


becomes the deciding factor. Thus, accuracy and 


uniformity in cost analysis methods are highly de 
sirable so that analyses by different individuals 
may be readily and fairly compared 
Of course, cost comparisons exelude considera 
tions of relative lighting quality, which is of equal 
to quantity. Reports showing favorable 
for a lighting system which fails to pro 
vide comparable comfort should be accompanied 
by suitable explanations 
Cost Analysis Objectives 
The fundamental cost elements by which differ- 
ent lighting systems must be compared are initial 
cost and operating cost. While either element may 
be a dominant factor in the final seleetion, it is 
usually desirable to combine these two charges into 
some type of “total cost” indicator 
The computation of initial, operating and total 
annual eost for various systems considered for a 
given interior must be based on certain common 


assumptions, if the systems are to be fairly com 


pared. Some of the important considerations are: 

Equa un ‘ results sinee liferent systems 
may t produce equal tlhumination levels in service, 
all mts should be equated te an equal maintained 
footeandles basis 
ka tes mort nitinl investment and 
a wing for interest, taxes and insurance should be 

1 Operating nditions auch as electrical energy rate, 
burning hours per year and starting frequeney of the 
imps should be equal for the systems being con 

4. Cleaning schedule should be appropriate to each type 
f aveten 
! f " 1 rates among systems should be used for 
est g ti at f installati eaning and re 
lamping 


Proposed Uniform Method 
Table | is a cost analysis showing the effect dif- 


ferent light sourees might have on lighting costs in 


A pape reser i} at ¢ Nat Technical Conference of the 

in Fagineer «t Auguet 37.3 1961, Washington 

Fleetr ‘ Nela Park. Cleveland, Ohio 

Fundamentals of Lighting Cast Analysis 


By A. C. BARR 
Cc. L. AMICK 


an industrial installation where the mounting 
height of the lighting equipment is 25 feet. The 
table uses the procedure suggested, and shows the 
various items of information which must be as- 
sembled 

The analysis is divided into four principal see- 


tions 


Basic Data 

Section A is concerned with the factors which 
must be established before costs can be determined. 
Most of these eight items are self-explanatory, but 
the following comments are pertinent 


Item 3—-For fluorescent lamps, use the manu- 
facturer’s published average wattage values 
rather than values which are often nominal. 
Actual wattage on most general lighting fluo- 
rescent lamps is lower than the rounded values 
usually quoted 

Item 5—— The coefficient of utilization should be 
determined for each luminaire considered, and 
for the actual room size, and room-surface re- 
Hlectances. 

Item 6-—— Maintenance Factor should be realis- 

tically based on (1) mean lamp output, (2) 

mean depreciation due to dirt collection on 

lamps and reflecting elements of luminaire (as 
estimated from the cleanliness of the air, the 
design of the luminaire and the assumed clean- 
ing schedule) and (3) loss of illumination 
caused by gradual darkening of room surfaces 


Item 8 — These are the multiplying factors that 
equate the systems to a common illumination 
value. The development and use of these factors 
provide the quick and easy comparison of rela- 
tive Initial (Item 14), Operating (Item 22) and 


Total Annual Cost (Item 2: 


Since the primary interest is in relative costs, 
much of the analysis can be made on the convenient 
and simple “Per Luminaire” basis, with proper 
adjustment as mentioned for equal illumination re- 
sults. This eliminates the need for considering the 
illumination level or number of luminaires at this 
Later a simple method is shown for convert- 


point 
ing the relative values to actual costs applicable to 
a specific installation. 
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TABLE I.—Cost Analysis. Industrial Lighting Systems — 25-Foot Mounting Height. 


Rated initial lamp lumens per luminaire 

Lamp life 

Average watts per lamp 

Watts per luminaire (inclades ballast watts 


a 


Coefficient of utilization 
Maintenance factor (b) 
Effective maintained lumens per luminaire (1 x 5 x 6) 
Relative number of luminaires needed for equal 
maintained . 


| 
| 


Costs 
Net luminaire cost (estimated) 
Installation (c) .. 
Net initial lamp cost including tax (esti mated 


Total initial cost per luminaire . 

Annual owning cost per luminaire 15% of (9+ 10) . 
Relative initial cost for equal maintained footcandles 
(12 x 8) 


x 8) for I 


Operating Costs 
Burning hours per year ... 
Annual energy cost 
(4 15 X rate in c per KWH) 


le per KWH 
2c per KWH | 
le per KWH 


100,000 
Number of lamps replaced per year 
(15 X no. lamps per unit) Item 2 
Lamp cost (17 X net price per lamp including tax) 
Labor cost of lamp replacements .. 
Cost of cleaning twice per year 2 
Total annual operating cost per luminaire le per KWH 
(16+ 18+19+20) .. 2e per KWH 
Se per KWH 
Relative annua! operating cost for equa! maintained 
(31 x 8) le per KWH 
. 2e per KWH | 
Se per KWH | 


footcandles 
(21x x 8) I 


Costs 

Relative total annual cost for equal maintained | 
(13421) x8 le per KWH 

2e per KWH | 

Se per KWH | 


(13421) X8 for columa I 


footcandles 


For room index D — 50% ceiling, 30% walls 

Includes mean lamp depreciation and mean dirt depreciation 
during life, with two cleanings per year. 

Does not include wiring costs. 

Includes one starter replacement (at 50c) for every two lamps 
replaced. 


Initial Cost 
The next step is to establish the net costs of pro- 

curing and installing the different systems. This is 

done in Section B. The following suggestions may 
be helpful : 

Item 10 — Local contractors or the plant or build- 
ing electrician can supply an estimated average 
charge per luminaire for hanging. These charges 
will depend on such factors as height, whether 
hung individually or in continuous rows, and 
other aspects of the installation. 

In many analyses, complete wiring costs must 
be calculated in addition to fixture installation 
costs. No set rules can be given for estimating 
wiring costs per KV A — almost every case must 
be computed individually. Except where there 
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I — Fluorescent 
Tl — Mercury 
1 400-watt 
2-lamp ballast 
230-volt primary 


— Pilament 
1 1000-watt PS-52 
120 volts 


20,000 
3000 


21,500 

4000 
400 
400 
59 
65 
7675 


f) 
‘s 
924 

$25.50 


$17.00 
$14.60 


$11.00 
$ 2.50 
$22.10 (h) 
$ 2.95 


$546.10 
$ 640 


21% (h) 


$40.00 
$20.00 
$120.00 


$25.00 
$50.00 
75.00 


$17.20 
$3440 
$51.60 


$94.00 

$84.10 $134.00 
202% 
215% 
221% 


197% 
212% 
218% 


100% 100% 


103 % 
104% | 
105% | 


100% 
100% 


100% 


wh) 118% 
| 148% 
165% 


fe) 
(f) 
(g) 

h) 


Rated life at 5 and 10 hours per start, respectively. 
Ballast watts and cost given are half of 2.lamp values 
Average for lamp lives given in item 2 
Wiring requirements of filament lighting 
greater than for fluorescent or mercury systems. 
reflect in substantially higher initial (and, therefore, 
annual) cost than shown here 


systems are much 
This should 
total 


is a great difference in the efficiency of the sys- 
tem (as in filament lighting) 
wiring costs for lighting can be expected to be 
similar, and to have little effect on the net result, 
particularly since the amortization period for 


vs fluorescent 


wiring is usually very long (often 30 years — 
thus a much lower amortization rate than for the 
When systems do differ 
and wiring costs are not 


lighting equipment). 
greatly in efficiency 
shown in the economic analysis, attention should 
be called to the probable increased cost of energy 
distribution for the less efficient system. 

Item 11—- Lamp costs are shown to indicate the 
total initial investment, even 
though they are later charged as an operating 
expense item 


“out-of-pocket” 
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shine 
Luminaire Description wt 
roelain enamelled steel refiectors) | 
17.400 
oe 7,500 (e) 
364 
62 
7090 
1.00 | 880 
= - - 
$63 00 8.60 
$18.00 
14 | 
| 100% 58% 
|- 
15 2500 4000 2500 4000 2500 4000 
16 
$ 9.10 $14.60 $10.75 hie 
$18.20 $29 20 $21.50 
$27.30 $45.80 $32.25 
17 
1.33 214 083 1.00 | 2.50 4.00 
18 $ 2.75 $ 445 $11.30 $13.60 | § 625 $10.00 a 
io $ 125(4)$205(4)) 45 7 | § 1.85 $ 3.00 
20 $ 1.80 $ 1.80 | $1.00 $ 1.00 $ 1.00 $ 1.00 tn 
21 $14 90 $22.90 | $23.70 $32.55 $34.10 $54.00 “i 
$24.00 $37.50 $54.45 $49.75 
$23.10 $52.10 $45.20 $66.95 
| 22 
| 100% 100% 147% 131% 
100% 100% 493% 123% 
126% 119% | 
To 
23 
D 100% 103% 140% 
100% 104% 168% 
100% 105% 183% 
(a) 
(b) 
(e) 
(ad) 
1 
t 
4 


item 14 \s stated earlier, total lighting cost 
1 tw ‘ hte with an appropriate portion 

tl tial lighting investment. Whenever an 

stat hed a inting procedure suggests a rea 
nat figure to be used on an amortization rate 

t should be followed. If there is no set proce 

the ran the tse of a r cent 

srit ff rate is suggested. Typically, this might 
mp nt amertizing the lighting system in 10 
urs, at 10 per cent per year plus > r cent for 


inferest, taxes, and insuranhes 
Note that lamp cost is not ineluded in_ the 


vrite-off 


fnnual Operating Cost 

Seetion C gives the various operating charges per 
of each system under consideration. An 
nual energy cost, total operating cost and relative 
annual operating cost ean each be a single value if 
burning hours ye ar and average cost of electric 
nergy are known. In many cases, however, exact 
values are not known. Under the latter cireum 
stanees, the use of 2500 and 4000 burning hours 
per vear (typical for one-and two-shift operation 
respectively in factories and 1, 2, and 3 cents per 
kwh (typical of the range of energy rates encoun 


suyested 


tered 


Total Annual Cost 

The total annual cost per luminaire is obtained 
byw adding items 13 and “1. The sum for each SVs 
tem is multiplied by Item & to equate for equal 
iHlumination and then related to the reference sys 
tem. giving the relative total annual cost. Most 
users will have greatest interest in this figure, al 
who are budgeting either capital in 
vestment or operating charges may be more con 
erned with one of those two values. Of course, the 
most economical lighting system from the stand 
point of over-all cost is not necessarily the one with 
either the lowest initial cost or the one with lowest 


rating costs 


Estimating Actual Dollar Costs 


The eonversion from the relative costs given in 
lable | to actual dollars for a specific installation 
of similar type is readily accomplished. These steps 
are mvolved for each system 
the effective maintained lumens per 
luminaire (Item 7) by the footeandle level de 

sired in service. The result is the number of 

syuare feet of lighted area per luminaire. This 
value determines the spacing 

” Divide the total square feet of the area to be 
lighted by the square feet per luminaire deter 


Step lL abowe. This gives the number 
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of luminaires needed for the particular foot 

andle level in service, and will likely be a frae- 

tonal quantity 

Correct for the number of luminaires to be 

actually used. In large areas, this answer will 
the close to that obtained by Step 2 above In 
smaller interiors, the relation of room dimen 
sions to luminaire length and orientation may 
mean the use of slightly more or fewer units in 
order to achieve a desirable layout and proper 
appearance of the lighted room 

$. To obtain actual costs in dollars 
a. Initial cost—multiply Item 12 by number of 
luminaires 

b. Annual owning cost —- multiply Item 13 by 
number of luminaires 

«. Operating cost multiply Item 21 by num 

ber of luminaires 


d. Total annual cost add (b) and (e¢ 


It should be noted that comparisons of total an 
nual cost (in dollars) obtained from 4(d) will not 
be for identical footeandle levels if the number of 
luminaires computed in Step 2 above is different 
trom the number of luminaires actually used (Step 


n addition to providing a convenient method 


for estimating costs and comparing systems, such 
analyses are useful in many other ways. They can 
be used to determine the effect of variables such as 
energy cost, lamp depreciation rate, frequency of 
cleaning, and whether a group or spot replacement 
program for changing lamps is more economical 
It is hoped that use of a uniform method for mak- 
ing and presenting such analyses will help bring 
yvreater attention to these important factors of 
lighting costs, with resultant benefit to lighting 


practice 


DISCUSSION 


Joun J. NEIHART \ny attempt to establish some uni 
formity in the methods by which we present lighting data 
sod analyses to users of lighting equipment is a weleome 
one, and | want to add my suppert to the authors in their 


general objective 

I am not entirely «atisfied, however, with their omission of 
wiring costs as a part of Item 10. I agree that the effect 
on the net result will generally be negligible except in cases 
where the systems being compared differ greatly in efficiency 


It happens, however, that a comparison of such systems is 


Westing? Pleetr Cory ‘ eland. Ohi 
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more likely to be required than a comparison of systems 
nearly equal in efficiency. The very example that the authors 
have used for Table I compares sources differing greatly 
in efficiency. In this instance the footnote reference to that 
fact is satisfactory since the addition of wiring cost ac 
centuates the difference. There are many cases, however, 
where the incandescent system may falsely appear to be 
more economical than the systems with which it is being 
A foot 


note explanation in such an instance would still leave the 


compared because of the omission of wiring costs 


comparison clouded with doubts 

Admittedly, wiring costs are very difficult to determine 
and will vary throughout the country, There is very little 
data available today on these costs, and it seems to me that 
each of us should direct his efforts toward obtaining repre 
These costs should 


I know that they 


sentative wiring costs for his locality 
include all costs back to the panelboard 
ean be obtained because we have worked them out with con 
tractors on many oceasions. If we obtain and exchange such 
information we can all benefit 

If wiring costs are included, it will be necessary to deter 
mine the actual lighting layout for a given illumination level 
as a part of the basie data. Having done this it then be 
comes practical to base the comparison upon the entire 
systems rather than upon individual luminaires. Compari 
sons of total costs of any of the items will be thereby 
facilitated, and I think that these total costs are what the 
user wants to compare. Any differences in illumination 
should, of course, be removed in a final line comparing the 


total relative annual cost per footeandle 


G, W. ‘ause there is an 


urgent need for a standard method of preparing cost anal 


This paper is of interest be 


yses that ean be followed uniformly by lighting engineers. 
Such a standard method must be complete in critical data, 
fair in its comparisons, and have enough detail to indicate 
the caleulation basis selected where more than one com 
monly used procedure exists. Most previous lighting analyses 
have not been taken too seriously beeause they failed in 
one or more of the foregoing essentials. This proposed 
method also fails by its indifferent treatment of wiring 
costs as an item of initial costs. 

There can be no question that wiring cost is a part of 
total initial cost it is always a major item and often the 
largest item. It is a critical item in a tabulation such as 
Table I. because it indicates the caleulation basis where 
more than one commonly used wiring procedure exists. It 
cannot be omitted as in Item 10 of the table and certainly 
Item 12 is not total initial eost. It follows that Annual 
Owning Cost Item 13 and Relative Cost Item 14 are likewise 
incorrect and the comparisons unfair. It is far better to add 
any reasonable estimate of Wiring Cost per Luminaire to 
each column than to omit the item for the inadequate rea 
sons given in the text. 

Table I omits Wiring Cost per Luminaire, and on that 
basis shows that the mereury system of column 2 has a Total 
Initial Cost per Luminaire that is only 55 per cent of that 
of the fluorescent system of column 1. The incandescent 
system of column 3 is 21 per cent, with a footnote advising 
that this value is low. To a buyer with a limited budget, 
Total Initial Cost could well be the dominant factor in his 
selection, and the comparison shown in Items 12, 13 and 14 
would give him a totally wrong impression. 


The Miller Co, Meriden, Conn 
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Assume that the Wiring Cost per Luminaire is $50 per 
outlet, de, the cost of materials and installation labor of 
providing outlet boxes, conduit and wiring from the panel 
board in this area with its 25-foot mounting height. It is a 
reasonable estimate that can vary either way. Add $50 to 
each column on the assumption that each luminaire is indi 
vidually located. The mereury system, column 2, is now 70 
per cent instead of 58 per cent, and the incandescent, col 
umn 3, is 45 per cent instead of 21 per cent. 

Furthermore, in a system which can be installed and wired 
by more than one well-known and commonly used method, 
the method selected in the analysis will be indicated by 
showing the item of Wiring Cost per Luminaire 

In this analysis, if the fluorescent system, column 1, is 
installed in continuous rows, one outlet would serve as a 
service entrance for a maximum of nine luminaires on a 15 
ampere cireuit. At $50 per outlet, the Wiring Cost per 
), plus about $1.50 per lumi 


Luminaire would be about ) 
naire for pulling and splicing wires throughout the row. 
For such a continuous row assembly, therefore, add €7.00 for 
wiring per luminaire to column 1, and add $50.00 per outlet 
for wiring per luminaire to column 2 and you will find that, 
in Total Initial Cost, the mercury system is practically equal 


to the fluorescent instead of 5S per cent of it. 


E. H. Ravorn*: The authors have presented an interesting 
analysis of lighting costs with sufficient refinements to cover 
most conditions encountered in service. There are some 
points in this presentation which merit discussion. 

On Item 3 of Section A, they suggest that the use of 
manufacturers’ published average wattage for fluoreseent 
lamps be used rather than the nominal watts by which the 
public has identified fluorescent lamps since the time they 
first appeared on the market. I am inelined to disagree 
with this recommendation, in view of the confusion which 
would result and the inherent characteristics and tolerances 
whieh apply to fluorescent lamps and ballasts. For instanee, 
the latest Federal Specifications for fluorescent lamps per 


mit watts 5 per cent above rated, and the latest Federal 


Specifications for lamp ballasts permit a variation of plus 
and minus 7% per cent in watts. These tolerances are much 
larger than the difference in Table Il between “average 
watts per lamp” and the nominal lamp watts 

In view of this, as well as the change in watts which 
will oeeur due to variation in line voltage and the variable 
ambient temperature, it seems more practical to use the 
familiar nominal values of lamp watts for such things as 
lighting cost analysis. 

We should bear in mind that the “average watts per lamp” 
used in Table I for the 400-watt mereury vapor and the 
1000-watt incandescent lamp are nominal watts. Federal 
Specification watt tolerance for the 1000-watt incandescent 
lamp is 3 per cent, plus or minus. 

When we consider all these variables, it seems unwise to 
confuse the customer and the lighting industry with the use 
of any rating other than nominal watts for fluorescent 
lamps 

If the average watts of fluorescent lamps actually deviate 
from nominal watts by more than a reasonable tolerance, 


the lamp and ballast manufacturers should get together and 


design their products to produce nominal watts. 


*Chiet Engineer, Champion Lamp Works, Lynn, Mass 
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The authors use the terms “mean lamp output” and “mean If it was decided to metall System B, the cost over System 


lepreriation due ¢t tirt tion on lampe and fixtures” in \ would be some 10 per cent greater and not 5 per cent as 

their as sie his ix an eneouraging sign and one with the theoretical comparison shows. You just cannot throw 

which we heart gree, because it simplifies maintenance lollars around like that in today's competitive market 

mi light mt analysis to the point where consumers need In the seetion of “initial cost Item 10, wiring costs are 
len with whiel vary exponentially (hur own nat neluded and the reason i« aAppreci sted Nevertheless, 
tenes studies ha heen howd! on this same thinking our studies show that there may be appreciable differences 


« between fluoreseent lighting systems. Wiring 


osts include cost of installing, panel boards, branch circuits, 


(imme J. Tavte The need for standardization or fol 


ciring in conduit (or equivalent ceiling outlets and local 


in computing lighting cost 


switehes. Modern lighting installations consider module lay 


nalveis has : heen felt. Computing lighting costs at 
» - outs expecially in offices for flexibility of control. In modern 
ra ften leads to false conclusions and misrepre 
office design at least ome switch per module allows for 
entation f tt facts In re ewing many lighting coat 


changes in partitions at any time. Based on this, we have 


srixons I have come to fully appreciate the old adage 


found for a room 40° =x 60° some interesting cost data as 


that Figures never le bot liars can figure (no reflection 


sted wirhg 


. I r and Amick must have been gravely serious when 
they stated im their opening paragraphs: “Of course,’ cost 440-Watt 2 40- Watt 2 40. Wart 
omparisons ex Ie neiderations of relative lighting qual louvered louvered indirect aluminum 
ty whieh is of equal importance to quantity. Reporte show fratures fixtures fiatures trotters 
ng f ral for a lyahting system which fails t 


state 


lacks 


| mphasie as writter hen in fact it is the most important This indicates that there can be as much as a 20 per cent 


suitable 


ment 


; fication of ar mt study made Assuming that appro difference im wiring costs between fluorescent office lighting 


ort of svetome 


t rhting * are provided the value of com 


- . ' : * net merely of equal importance but found that the wiring costs run as high as 

: many times more important than quantity. Let us never 0 the overall cost of many office lighting «ys 
me sight of that. Moreover, what is there to explain about tems. Unless wiring cost is added to the analysis a true 
s lighting «vstem which may be economical but not comfort total cost of a lighting system is not presented. It is sug 

: hile’ Nothing. If it is not comfortable it should not be gested, therefore, that an item be added to Table I titled 
net ! regardless of cnt We are not serious enough “Ruilding Wiring Cost 

: peut % ve significance of comfortable lighting as a We most certainty need a uniform method of presenting 
' sommes und that » bad No wonder we have so many cost analyses of lighting «ystems as suggested by this paper. 
poor lighting installations and so few good ones. My re (hwners, architects, engineers and all of us in the lighting 

rks in no way offer a challenge to the authors’ statements 


industry would benefit cause it would result in agreed 


but are made as an extra preeaution to readers, When some 


conclusions, The authers have presented a splendid three 


; lay rn to evaluate comfort of lighting, then we ean 


page outline on this important subject. Now let them write 


neor rate this in euch table . bw th authors, 
10 page paper including “Building Wiring Costs” and give 
har tit haps to “Lighting Analvsia” whieh 
complete explanation of all vital items for the sake of 
I then include comfort as well as cost 
clarity and understanding by all \ comprehensive paper 
i Inder the tit (‘ost Analysia Objectives,” Point 1 it ix on the subjeet would be a most valuable contribution te our 
stated that mata ah he equated to an equal 
’ tained f teandles basis viously, we must consider 


this iv mputations Yet. it must be realized that this 


tie made comparing several lighting systems diseussors echo the need for greater uniformity in methods 

for offices we found it necessary first to make practical of analyzing lighting costs, even though a single typical 

shtine te a a ae Thea an adiustment example cannot, in its details, refleet actual costs for the 

' i 1] footeandles. One typical example of wide range encountered in practice. This is partieularly true 

@ two systems is of interest in thie coancction. In of wiring, as several of the diseussors emphasize. Hence our 

following conditions prevailed warning against assuming figure instead of ascertaining 
values applicable to particular imstallation 

Practical Comparison Mr. Raddin expresses concern over our realistic use of 

Getem A System 8 iverage instead of nominal wattage of fluorescent lamps 

This is simply recognition of the facts an advancing art; 

Poot 499 25 inv other course would be misleading. The facta of fluores 

a4 cent lamp wattage are not readily altered, being subject to 


the charneteristies of erating auxiliaries on which the 


mproved sources are necessarily used 


X ‘} 7) 6664 The present paper, as already stated, deals with only one 


Adjusted Foot of the factors in a lighting «vstem. The comments on the 


mportance of lighting quality, though not directly pertinent 


» our subject, are none the less praise worthy 
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Lighting a Recreation Room 


LIGHTING OBJECTIVE: To provide a low level of general illumination and decorative lighting effects in a 
low-ceiling room used for entertaining and recreation. 


Installation at Detroit, Michigan 
Residence of John Rulketter. 


General Information: The room is 20.6" x 12 
with a 7-foot white ceiling. Walls are panelled in 
cedar (257 RF) from the floor to the lip of the 
cove. The inside of the cove and the upper wall 
mateh the white ceiling. The linoleum floor is a 
mottled dark brown (9° RE). Doors are painted 
vermillion red and the aleove backgrounds are 
painted a deep pink (45°¢ RF). The furniture is 
bamboo. There are no critical seeing tasks carried 
on in this room; it is used primarily for relaxa- 
tion 


Installation: The general lighting is accomplished 
by use of a fluorescent cove (deluxe warm) on 
two sides of the room. The window wells are all 
equipped with convenience outlets which are wall- 
switch controlled, and the centerpiece on the table 
is spot lighted by an adjustable 75-watt R-30 spot 
lamp located on the ceiling of the window well. 
A lumiline lamp (straw-colored) spreads a soft 


Figure 


Close up of bar and wall map lighting. 
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mea Figure 4. Plan view showing location 
of furniture and lighting equipment. 
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low of light down upon the homespun curtains The resultant illumination with all lamps turned 


The north window area is ordinarily lighted by a on is as follows: 


4).watt fluorescent lamp (deluxe warm) concealed Footcandles 
General room lighting 4to5 
| behind the wood cornice. At Christmas this lamp 
Centerpiece on table “) 
ic changed to a 40-watt black-light lamp that aeti Small table (pin-up lamp 1s 
vates the aniline dye on the ornaments of the Sink (rear of bar 
i Christmas tree outside the window, creating a most general lighting average $2 
interesting and decorative holiday At the at faucet 
tar top 
“ do e room atte ’ focuse the 
south end of the room attention Is To wed on Glass shelf (rear of bar 17 
wall map by means of 2 %)-watt fluorescent lamps 
deluxe warm concealed behind the cornice The brightnesses measure : 
These lamps also provide light for the buffet-shelf Footlamberts 
Cove ches above lk 
whieh is used for food service. A similar installa 
Ceiling and wall directly above cove 25 
tion is used in the window seat aleove. At the bar, 

‘ Ceiling approx, 42 inches from wall 15 
fluorescent lamps (2 30-watt 3500 K white, end to Outer cove surface, cedar finish 3to4* 
end) beneath a small cornice direct light down Ceiling center tto4 
upon the wallpaper bar front. The gla helve +. , 

pret wallpapered bar front. The ss shelves The fluorescent channels were manufactured by 
‘ ‘ ear s area are by 2 30 . 
to the rear of this area are also lighted by 2 3 the Roberts Manufacturing Company ; wiring, wall 
watt fluorescent lamps (deluxe warm) end to end panelling, and cove design by owner 
\ single 60-watt white lumiline lamp furnishes 

brightness ratio of 195 to footlamberts is ordinarily con 
light for dishwashing at the sink. Three (5-watt sidered too great for close visual work, but with lower levels of 

Humination, matte surfaces and recreational use the effect ie found 


pin-up lamps add highlight and wall interest 


chting data eabmitted by Mary Taepke, The Detroit Edison Company, Detroit, Michigan 
af stration of good lighting practice and to aid in the design of similar installations 


tee on Pub ti of the Tiluminati Bngineering Society 
18960 Broadway, New York 23, N. ¥. 


Published by the C 


Series XVII 5-52 


pen — | 
“a — 2 7 
“a 
2-20” 
+ 
¥ 
| 
7 
| 
| 62" | 
“ea | | i} 
| 


The Lighting Engineer and the Architect 


RCHItTECTS deal in form and function. Both 
Ae these are inseparably linked with vision 
Physical form 
may remain constant, but the visual impression of 


and therefore with lighting. 


that form can change greatly with a change in the 
illumination. By controlling the light that makes 
the form visible, the architects may alter the ap- 
parent height or width, break up larger forms into 
smaller ones, or emphasize one portion against an- 
other. This has always been the case, but in today’s 
simplified styles, often the lighting design actually 
is the interior design, and in every case lighting is 
of major importance. 

Demands for the architect's time are such that 
even those who are particularly interested in light- 
ing cannot keep abreast of the latest techniques 
and materials in this specialized field. Supplying 
such material is within the province of the lighting 
engineer. The demand js vastly greater than engi- 
neers seem to realize 

As the recipient of this information, the archi- 
tect will be best served when the lighting engineer 
becomes a true consultant whose counsel is sought 
from the start of a design. Such a relationship will 
eliminate the all-too-frequent tendency to call in 
the engineer after the architectural planning is 
completed, a situation in which the scope of pos- 
sible recommendations may be reduced to little 
more than hack work 

For a long time, architects have been accustomed 
to such a consulting arrangement with structural 
engineers, and more recently they have developed 
similar cooperation with heating and ventilating 
engineers. There is every reason why the relation- 
ship of the lighting engineer should be as close, or 
closer. While pressure of circumstances will even- 
tually bring this about, the engineer himself, can 
do much to help speed the process 

Any conscientious architect is hungry for infor- 
mation. Anyone who can bring a single useful idea 
is sure of future weleome, whether he is a profes- 
sional consultant or a manufacturer's representa- 
tive. If the lighting engineer reconsiders his store 
of knowledge in terms of what the architect is try- 
ing to accomplish with lighting, and seeks opportu- 


Substance of a talk before the New York Section, I.E.8.. January 
15. 1952. Author. Architects, George B. Post Architects, New 
York, N. ¥ 
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The Lighting Engineer and the Architect 


By LESSING WHITFORD WILLIAMS 


nities to employ this information in working with 
the architect, the day of efficient cooperation will 
be hastened. In order to cooperate intelligently, 
the engineer should have some understanding of 
how the architect may have developed his own ap- 
proach to lighting in design. A brief discussion of 
this background, as it concerns the conceptions of 
form and function, may be of help. 

In the application of lighting to form, the archi- 
tect’s first analytical approach is in the geometrical 
study of shades and shadows, with practical use of 
this information in renderings and representative 
drawings. This knowledge leads to actual observa- 
tion and study of the part played by highlights 
and shadows in the appearance of a structure. It is 
only a step from this to the realization that mold- 
ings executed in stone or wood look very different 
from the curves lines drawn on paper that aceu- 
rately represent their profile. A later lesson in 
lighting comes with the recognition that a molding 
which is handsome in the sunny climate of Greece 
must be totally altered if it is to look right in the 
gray light of the Netherlands. 

Examples of the effect of illumination on the 
visual appearance of form are found throughout 
the history of architecture; the mysterious effect 
of the Greek temple lighted only through a shaded 
doorway ; the single great eye in the dome of the 
Pantheon in Rome; the airy effect of the dome in 
St. Sophia, supported on a ring of dainty windows ; 
the solemnity and uplift of a church interior that 
is lighted only on the lower level with the overhead 
looming in darkness ; or contrariwise the awesome 
effect of lighting in the tomb of Napoleon; the 
barren feeling that identical windows on opposing 
walls give to a living room though it may be beau- 
tifully designed and lavishly furnished. 

From these instances where natural lighting has 
been a potent force in the esthetic appearance of 
a building or in the emotional reaction produced 
by it, the architect quickly learns that natural 
lighting is a basic factor in design. With the range 
of intensities and of sources available today, arti- 
ficial lighting comes into its own as similarly basic 
in the creation of interiors with desired esthetic 
or emotional power, and the number of designs in 
which artificial lighting is so used is increasing. 
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To cite just one example, in a large church with 
a broad nave, financial limitations restricted the 
height to something less than that called for by 
A demonstration proved that intelli 


could 


yond design 


vent lihting eounteract this structural 


deficiency. When a small amount of interior seaf 
folding remained to divide the interior into two 
equal areas .the temporary lighting (consisting of 
bare bulbs with dishpans as reflectors) was ar 
ranged so that in one half the light was directed 
upward, in the other downward. As a result, the 
ceiling over the area with downward illumination 
being half lost in shadow, appeared to be nearly six 
With the 


downlighting which was ultimately installed, the 


feet higher than that in the other area 
church interior appeared loftier, more graceful 
more impressive, and more inspiring 

In the illustration above, lighting was used both 
as a modifier of form and as a creator of mood 
When these potentialities are combined with the 
vast possibilities in the use of color (which must 
he properly lighted) it is apparent that lighting is 
becoming one of the most important means of 
artistic expression at the architect's command 

In the application of lighting to function, the 
matters of quantity of light and the effects of glare 
and brightness contrasts have reached the architect 
more recently 

In the mid-twenties, an exhibit of period rooms 
was provided with a dual lighting system which 
permitted comparison between the customary light 
ing of the time and a level of 35 footeandles 
almost unheard of then. Invariably, designers who 
viewed the exhibit preferred the conventional light 
ing. Yet they were not being merely conservative 
Rather they were reacting instinct ively to consid 
erations of lighting comfort which have only lately 
become better understood. These rooms had walls 
of dark wood, accents of silver and brass, and white 
ceilings. Their rich furnishings called primarily 
mood lighting, and the 35-footeandle system re 
sulted in glare and in brightness contrasts above 
the threshold of tolerance. From similar experi 
ences, some architects have become open-minded to 
the later developing theories of visual efficiency and 
comfort 

While research was seeking a scientific yardstick 
for human visual comfort and efficiency of lighting, 
most architects were trving to evaluate lighting in 
stallations by their personal reactions. Many are 
now alert to brightness contrasts, to direct, re- 
and they 
these factors affect not only eye comfort and effi 


flected, and veiling zlare realize that 


cieney, but also the appearances of color and of 


space relationships. They know too, that complete 
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diffusion may interfere with three-dimensional see- 
ing for which a directional component of illumina- 
tron is necessary 

It is plain that lighting for both form and fune- 
tion is necessary in every lighting design, even 
though the projeet may be of a commercial or in- 
dustrial nature. There must be a consideration of 
mood, or employ ee psychology, in the most efficient 
office, while the most utterly inspirational church 
interior vet requires that its lighting function. 
With an increasing multitude of tools to work with, 
architects want to know of them and to learn how 
to use them deliberately, precisely, and in full 
accord with both eye comfort and decoration. 

In bringing his knowledge and talent to the 
architect, the consulting lighting engineer should 
present basic theory in simple form with the archi- 
tect’s limitations and interests in mind. He must 
free himself from slavery to mechanical efficiency 
as measured by the light meter and deal in real 
efficieney ; the effect on human beings. He must be 
ready with counsel on paint reflectivity, brightness 
contrasts, the effects of glare. colors and color qual- 
ity of light, and the psychological effect of light 
sources and their distributions — always with a 
keen consciousness of the varying importance of 
these factors within the requirements of the design 
problem at hand 

As the role of lighting in architecture grows in 
significance, architects have a vital need for the 
cooperation of lighting engineers who fully under- 
stand the problems involved and so can increase the 
designers’ ability to use modern lighting tech- 
niques and equipment effectively and successfully 


Questions on Light Sources 


The LES. Committee on Light Sources, 
under the chairmanship of E. H. Raddin, 
Is prepared to answer questions of general 
interest on light sources. Readers are in- 
vited te submit such questions to be con- 
Questions should 


sidered for publication 


be sent in care of Society Headquarters. 
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Lighting a Secretarial Ante-Room 


To provide illumination for secretarial work and on a mural, with a feeling of airy 
openness in a windowless room. 


General Information: Off this room are the private offices 
of the various trust officers of the company; each officer’s 
private secretary is stationed outside his door, within the 
ante-room. 

the ceiling in natural-color 


The room is paneled to 


Installation at 
Fidelity Trust Company 
343 Fourth Avenue 
Pittsburgh, Pennsylvania. 


Figure 2. Closeup of combination fluores 
cent and incandescent mural lighting troffer 


(40% 


RF). 


is cream 


wood The carpet is gray-green 
(70% RF), and the work 
RF). A colorful Maleolm 


Pareell mural covers the far end of the room. 


prima-vera 
(25% RFP), 


surfaces are natural wood (50% 


ceiling 


CEILING HEIGHT. _ 10-3" 


LOUVERED 4 LAMP TROFFER 
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Figure 


COVE CEILING. _ 11-0172" 


Louveren comBINATION TROFFER 
FLUORESCENT STRIP 


Plan view. 
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Installation: The center of the room is illuminated by a Drightnesses are as follows 
white cove « ing a continuous row of 40-watt T-12 Visitor's View Secretary's View 
WK fuorescent lamps, Most of the general illumination — geation No, Footlamberts Station No. Footiamberts 
cessed Pittsburgh Reflector Co, No 64 1 
shielded by No, ELE-12-40 louvers = 
watt WK white fluorescent 
mural end of the room (covered 
ymivers) were designed especially 
h contains two 40-watt 4500K 


eandesecent fila 


‘ittsburgh Permaflector 
reflector within the 33.3 13 69 
l4 175.0 
15 9.0 
16 210.0 


face of the 


' Ante-room interior designed by Charles M. and Edward 
1) inches above the 
‘ : Stotz, Architect and Engineer, respectively, of Pittsburgh; 

0 oote dies: on 3 
‘ conn lighting designed by J. 8S. Frizzell, Pittsburgh Reflector 
rom 44 to 60 footcandles Company. Equipment installed by the Levinson Electric 


ural ranged from 21 to 37 Company of Pittshurgh 


1). Siler. Sales Engineer, and J Frizzell, Ieminating Engineer, of the Pittsburgh 
lustration of good lighting practice and to aid in the design of similar installations 
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Lighting in Public Buildings 


The Work of the 1.E.S. Committee 
on Lighting Study Projects in Public Buildings 
and Private Institutions 


[Some of the interests of this committee are demonstrated 
in this issue, which emphasizes particularly the application 
of lighting techniques in public buildings. | 

The lengthy title of the committee is indicative of its 
extensive scope. Actually the committee is the coordinating 
body for the efforts of its four sub-committees. Specifically, 
the committee is directed to initiate, follow up and coordi- 
nate lighting study projects in the field of publie buildings 
and private institutions, review the reports of the various 
study sub-comiti-ttees in this field and make recommenda- 
tions to the L.E.S. Council. 

The four sub-committees are: Lighting in Auditoriums 
and Churches; Lighting in Hospitals; Lighting in Kitchens, 
Lunchrooms, Cafeterias and Dining Areas; and Lighting 
in Theatres. Since each sub-committee has ten or more 
different projects to investigate within its own scope, the 
intent is to confine the committee's efforts to the study of 
one or two particular assignments at a time. By so doing 
it is hoped to have completed reports on each particular 
area of a building long before a complete report on an 
entire building could be accumulated. For instance, the 
Lighting in Hospitals Committee would make a study and 
report on Patient Room and Laboratory Lighting before 
proceeding with the study of operating rooms, mental 
wards, waiting rooms, solariums, ete. 


Ronert S. Roger, Chairman 


Toledo Central Union Terminal: 
Concourse Waiting Room. 


Lighting well integrated with the 
architecture of the structure is achieved 
here. Semi-indirect coves along the 
side employ two rows of 40-watt fino- 
rescent lamps and are supplemented 
with recessed luminaires, each equipped 
with two 40-watt fluorescent lamps ex- 
cept those opposite the exits to the 
track level. Here the center luminaire 
is equipped with ten 40-watt lamps 
while those on the sides each have four 
40-watt lamps. All louvers are of the 
egg-crate type with 45° shielding. The 
concourse area is about 50° x 200°. Photo 
and data courtesy General Electric Co., 
Cleveland, Ohio. 
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Farmers National Bonk, Pittsburgh, Pa. 


In this high ceiling (25 feet) bank lobby, 
the architectural elements of the design have 
been utilized in the relighting plan, using 
5-ft. and 4-ft. acrylic plastic panel luminaires, 
semi-recessed and spaced 15-ft. by 15-ft. 
center to center. Each unit contains 14 40- 
watt T-12 and or 30-watt T-8 standard white 
lamps. The ceiling is white; walls are white 
and gray marble. Average illumination level 
is 25 footcandles after four months’ opera. 
tion. Photo and data courtesy of Rohm & 
Haas, Philadelphia, Pa. 
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Lounge, Milwaukee Athletic Club, Milwoukee, Wis. 


In this restful lounge general illumination is 5 foot- 
candles, with 25 footcandles accenting the plants placed 
on glass-topped tables under two 500-watt ceiling spots. 
The cold-cathode coves which supply the general lighting 
are about 12 inches in depth and about 14 feet apart. 
Portable lamps supply local lighting at furniture group- 
ings. Attention is drawn to the recess in the rear wall by 
an increase in brightness through the use of lighter- 
colored and different-textured materials and by the ver- 
tical surface supplementary lighting. The tan fiber wall 
is lighted with 6 40-watt T-12 soft white fluorescent 
lamps recessed above a baffle. Size of the lounge is about 
70-ft. by 52-ft. with an 18-ft. ceiling. Ceiling is white, 
walls are wood-paneled and carpeting is warm tan on a 
parquet floor. Photo and data courtesy of General Electric 
Co., Cleveland, Ohio. 


Christian Science Reading Room, 
Los Angeles, Calif. 


There are 31 egg-crate units with 300- 
watt silver-bowl lamps recessed flush 
with the acoustical ceiling on approxi- 
mately 7-foot centers. Illumination 
from the ceiling units is 33 footcandles 
and table lamps provide supplemental 
lighting. The ceiling is white acous- 
tical tile, walls are dark coral, and 
floors are cork tile. Furniture has a 
light finish, almost blonde. The panels 
seen on the rear wall are a combina- 
tion of large glass panes of green-blue 
cast between which marine plants are 
simulated. Photo and data courtesy of 
Department of Water and Power, City 
of Los Angeles. 


Curtis Hotel, Minneapolis, Minn.: Entrance. 


A residential atmosphere was part of the aim in re- 
modeling the entrance lobby here. Eleven recessed spots 
in the marquee are each equipped with 75-watt filament 
lamps, spaced 5° x 6. The cove just inside the glass 
entrance contains four luminaires each equipped with two 
96" fluorescent lamps. Illumination is eight footcandles 
on the steps and nine under cove inside. Ceiling around 
the cove is light green, cove is white, walls light green, 
floor and steps tan marble and vases are white. Photo 
and data courtesy General Electric Co., Cleveland, Ohio. 
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Imperial Bonk of Canada, Winnipeg, Mon. 


The 17-ft. 6-in. ceiling is divided into five bays of equal 
size, in the large 34-ft. by 80-ft. banking area. Eight- 
foot single strip 430 ma instant start slimline lamps are 
ceiling-mounted in continuous rows on 3-ft. 6-in. centers. 
The louvered “tile” ceiling is suspended at a height of 
14-ft. 6-in. from the floor. Illumination value after two 
months’ operation is 40 footcandles average. Photo and 
data courtesy of J. A. Wilson Lighting and Display Lid., 
Toronto, Ont. 


_ Trading Floor, New York Curb Exchange. 


A special problem existed here, in 

that finger signals at a distance of 100 

feet had to be recognizable but at the 

same time, general lighting could not 

interfere with the projected image of 

the moving ticker tape. Some 60 spe- 
cially-designed 500-watt narrow beam 

. downlights spotlight the counters. Photo 
and data courtesy of Rambusch Decorat- 

ing Co., New York, N.Y. 
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Senate Chamber, New York State Capitol, Albany, N. Y. 


Extensive renovations have been made in this legisla- 
tive chamber with one of the major improvements the 
new lighting system. The problem was to provide ade- 
quate light without interfering with the quiet dignity 
of the room, and also to supply facilities for television 
photography. The principal source of light is five large 
pendent luminaires above the main floor of the Chamber 
and six similar but smaller units, three above each 
gallery. The large units are designed to give direct, in- 
direct and diffused light. General illumination is about 
twelve footcandles over floor area. Supplementary light- 
ing consists of 12 spotlights concealed above the coffered 
wood ceiling, used to accent the rostrum, and 46 down- 
lights which cover the floor area. A system of dimmers 
makes it possible to regulate the supplementary lighting 
from zero to a maximum of about 60 footcandles. Photo 
and data courtesy of N. Y. State Department of Public 
Works and Marcus T. Reynolds, Architects, Albany, N. Y. 
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Of Luminous Ceiling 


| »} KING 1951, tests of a luminous acoustical 
ceiling were run for the following purposes : 

1) te determine the volume of air which could be intro 
luceed inte a room through the eeiling by using the 


space above a8 an air plenum 


t measure the noise lewel due to air distribution 

t ascertain the depreciation of the lighting equip 
nent due t lirt introduced inte the plenum space 


‘ “a with the air 


These tests also provided information on the pos 
sibilities of drafts on room oeeupants and on the 
air pressures required in the plenum space to dis 
tribute various quantities of air through the ceil- 
ing to the room below 

iy analyzing the above information, it was pos 
sible to determine the practicability of using the 
luminous ceiling as an air distribution system for 
comfort air conditioning and to estimate the effect 
of such air distribution upon lighting maintenance 

It was assumed that the corrugated acrylic plas- 
tie panels used in the ceiling would provide suffi 
cient outlets at the ends for a volume of air that 
would assure adequate heating or cooling to room 
occupants. If such were the case, the ceiling would 
provide three to one brightness ratios in a properly 
decorated room by means of a large area low 
brightness source, adequate acoustical controls.' 
and air diffusion at a volume in keeping with pres 


ent air-conditioning standards 


Air Flow Test Unit and Procedure 


Fig. 1 is a photograph of the 3-ft x 4-ft ceiling 
panel and Fig. 2 shows sectional dimensions of the 
panel. Fig. 3 shows a schematic diagram of the test 
set-up which was arranged for two ceiling units 
and one perforated acoustical baffle. The 4-ft x 6-ft 
x 2-ft plenum was equipped with lamps and was 
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Air Diffusion And Light Depreciation Tests 


Putnam-W aite-Scigel-Bryan 


By RUSSELL C. PUTNAM, ROLLIN W. WAITE, 


L. G. SEIGEL, and W. L. BRYAN 


constructed so that the entire set-up should be typi- 
cal of a commercial installation. 

Air flow was measured by a calibrated orifice 
using two independent sets of gages and pressure 
taps. Two independent calibrated gages were used 
for pressure measurements, and the noise measure- 
ments were observed on two independent calibrated 
noise meters. The fan and motor were located at a 
distance from the test space to eliminate noise dis- 
turbance from those sources. The noise meter 
microphone was located 30 inches from the ceiling 
and outside the direct air jet, and these readings 
were repeated on all four sides of the installation, 
the average being recorded for plotting the curves. 
In no case was there any appreciable discrepancy 
between duplicate readings of air flow, pressure, or 


noise 


Results of Air Flow Tests 


Measurements of the pressure required to supply 
air at various flow rates are summarized in Fig. 4. 
Three conditions of installation are indicated (A, 
B, and C) and in all cases the pressure drop varies 
as the square of the air-flow quantity which is to be 
expected for the turbulent range. For convenience, 
the pressure data are repeated in Table I with the 
air flow expressed as “cubie feet of air per minute 
per foot of exposed edge.” 

Results of the noise tests are shown in Fig. 5. 
The plotted curve shows the noise intensity level in 
decibels from an average of the two instruments 
used. The measurements were carried up to the 
point where a high-pitched whistle was observed 
This point is far beyond the normal range of opera- 
tion for ordinary ventilation and air conditioning 
It was observed that the measured noise intensities 
were well below the corresponding levels for a 
typical air conditioning grille installation at like 
pressures 

In order to investigate the air distribution char- 
acteristics of the test ceiling.. measurements were 
made of the velocity of the air issuing from the 
ceiling openings, additional velocity measurements 
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Figure 3. Schematic diagram of test set-up. 


were taken at various distances below the ceiling. 
The results of this investigation are shown in the 
schematic velocity distribution pattern of Fig. 6 
which is for a high rate of air flow. Fig. 7 is a 
photograph of the distribution pattern obtained 
when steam was introduced into the air supplied 
to the plenum. 


Light Depreciation Procedure 


For the purpose of a light depreciation test, air 
was passed through the system at a rate of 10.4 
eubie feet per minute per square foot of ceiling 
area in addition to the tests made for the air dif- 
fusion studies. This rate was maintained 24 hours 
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Figure 4. 
A—All edges open as fitted in ceiling on standard hangers. 
B--Edge IV blocked to prevent air flow. 
C—Edges III and IV blocked to prevent air flow. 


Average bocagmund 
level - 332 08 


TENSITY LEVEL - 


3 
PLENUM PRESSURE - “H,O 
Figure 5. Noise level for air supply ceiling. 


TABLE I.—-Air Flow Characteristics of Corrugated 
Plastic Ceiling. 


Air Flow — 
CFM per Foot of Bxposed Bage 
Corrugated Badge Straight Wall Badge 


6.0 
a6 
12.1 
15.0 
16.8 


To Wustrate the use of the table, aseume that a room is to be 
conditioned with air distributed from a 12’ « 16° ceiling. In this 
application there may be 8 corrugated edges, each 16 feet long and 
2 straight edges, each 12 feet long. Assuming « plenum pressure of 
10 inches of water, the air flow through the ceiling would be 


for the corrugated edges, * * 16 « 13.7 1750 «fm 


for the straight edges, 2x12 44 206 cfm 


Total for all edges 1956 cfm 
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TABLE I1.—Resuits, Illumination Tests. 


Westen 


K Weston Pre 09 
Six Unit Light Cel 13.0 13.0 
GE Lightmeter 25.5 25.5 
gE GE Lightmeter Fee 26.0 24.5 5.4 
GE Lightmeter 25.5 25.5 
GE Lightmeter Fre 12.0 12.0 
H Mag. Oxide Plate Fel, 49 (Av) 49 (Av) 
Mag Carb. Block 46 (Av) 45 (Av 2.2 
Mac Carb. Block Pel. 47 (Av 45 (Av 4.3 


All instruments were placed on this table, and dur 


4 velocity i) ing the cleaning of the ceiling, the instruments 
on 
were not disturbed. Therefore, each measurement 


was made at exactly the same point before and 
after cleaning. All illumination measurements 


t were made the same evening with no light present 


N other than that from the panel of the luminous 
ceiling 
hy The types of measurements and instruments used 
were : 
— N Brightness of a magnesium oxide plate-—-Luckiesh-Taylor 
Brightness Meter. 


41 Brightness of two magnesium carbonate blocks —Luckiesh 
Taylor Brightness Meter 
Figure 6. Schematic velocity distribution from ceiling. Illumination Level—two Weston Llluminometers, Model 


603, each color corrected and cosine corrected. 


Illumination Level—a six-eell, color corrected, cosine cor 
ected cell h : ternal eros eter. 
per day for 14 days. Normal rate of flow is approxi 
Illumination Level—four General Electrie Lightmeters. 
: mately one quarter of this rate, and therefore the 
total air quantity handled was equivalent to two , : 
Results of Lighting Test 
months of continuous operation, or four to five 
months of daily operation In seven out of ten cases (Table IL), the readings 
The tests were made near a large industrial area were exactly equal before and after cleaning the 
in Cleveland. Ohio. Since no filters were used in ceiling panels. In the other three cases, the data 
: the air system, the air pollution in these tests was show a slight deerease in the illumination level 
after cleaning. In one of these cases (E), it may 


more severe than would normally occur In practice 


be assumed that there was an error in the reading 


Illumination measurements were made after the 


air quantity specified was passed through the 


system. Data were taken before the panels were 
leaned and immediately after the panels were 


cleaned, Using this technique, it was assumed that 


after cleaning, the panels were in the same condi 


tion as existed prior to the start of the tests. There- 


fore, only the depreciation of the ceiling panels was 


determined ; depreciation of lamps, light fixtures, 


or other associated equipment was excluded from 


the measurements. The ceiling panels were cleaned 


using recommended procedures 


The luminous ceiling panels and light fixtures 


were mounted in an enclosed box, about six feet 


from the floor. For the illumination measurements, 
a table was placed under the ceiling, with the table 
top about three feet below the ceiling (Fig. 8 Pigure 7. Air distribution. 
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Figure 8. The position of the ten in- 

struments used to measure the relative 

light output of the luminous ceiling 
panel. 


of the meter, since three similar meter readings 
were constant. In the other two cases (I and J 
the difference in readings may 
tributed to the inherent limitation on the accuracy 
with which brightnesses may be determined with 


probably be at- 


the brightness meter. 
Conclusion 


The results of the lighting tests of the luminous 
ceiling indicate that there was no measurable de 
crease in illumination level as a result of depre- 
ciation of the ceiling panels through the accumula- 
tion of dirt particles on the panels when air is 
passed through the plenum space for ventilation. 

When heated or cooled air is used as may be re- 
quired in air conditioning systems, the effects of 
thermal precipitation of dirt may be important. 
The tests reported here were run under isothermal 
air conditions and with a rate of air flow greater 
than used in many applications. 


The air diffusion studies indicated that the lumi- 
nous acoustical ceiling can be used to deliver an 
ample quantity of air for ordinary ventilation or 
air conditioning requirements, and that neither 
the pressure drop nor the noise level resulting from 
air flow are excessive. Since the air is delivered to 
the room through many narrow slot-shaped open- 
ings at ceiling height, a rapid rate of diffusion and 
mixing are obtained, and the possibilities of drafts 
are minimized. 

These tests combined with previous papers on 
the luminous ceiling’? indicate that engineers are 
now able to provide a single system for well dis- 
tributed light at lighting levels, 
sound absorption to control reverberation, and well 
diffused air. 


recommended 


1. Luminous Ceiling for Ofices, Russell C. Patnam, 
Vol. XLVI, No (August 1951). 
2. Light and Sound Absorption, T. D. Wakefield, ILtcMInatTiInGe 


Vol. XLVI, No. 11 1951). 


guided tours, an 


Statue of Liberty) 


Installations to See in Cleveland 


A list of interesting lighting installations in Cleveland has been compiled by the Cleveland 
Section of I.E.S. This list, with information on what hours to visit them, the possibility of 
1 where to find them, is given on page 24A of this issue. Whether you are in 
Cleveland for the LL.E. or even if you live there (few people in New York have visited the 


you will be interested in going around and taking a look. 
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Measurement of 


Pavement Surface Characteristics 


HE INVESTIGATION on pavement surface 
was undertaken at the request 

of the Street and Highway Lighting Com- 
mittee of the Illuminating Engineering Society 
The problem was to develop a means of making re 
producible photometric measurements of the reflect- 
ing characteristics of representative pavement sur- 
faces, new and worn, wet and dry, with and with 
out configurations, for all angles of incident light, 
and all angles of reflected light 


Object 


Preliminary investigation of the surfaces of 


pavements indicated that many point readings 
with various positions of light source, pavement, 
and observer are necessary to deseribe the char 
acteristics of the pavement surtace which repre 
sents a mixture of diffused and specular reflection 
Methods previously used were time consuming in 
data taking and recording. One purpose is the 
development of a refleetometer which will rapidly 
meastire the reflectance at a desired point in space 
with the degree of accuracy obtainable in making 


erence of the 


W ashingtor 


‘avement Surface Characteristics 


Krachenbuchl 


By JOHN O. KRAEHENBUEHL 


The investigation was undertaken to develop 
methods for determining the surface reflect- 
ance from a pavement. A special reflectome- 
ter was developed and studied for accuracy 
and the removal of all extraneous effects. To 
determine the value of the measurements 
made, suggested methods of presenting the 
data are discussed. 


measurements of the reflectance by other instru- 
ments. Another goal is to present the data in a 
compact and understandable form for comparison 
purposes 

Objective data in conjunction with the subjective 
information obtainable would permit of a specifica- 
tion of the pavement surface as to its performance 
under actual working conditions. 

The paper treats the first objective and suggests 
some methods of presenting the information which 
has been obtained from the measurement of pave- 
ment samples 

Shown in Fig. 1 is a photograph of the re- 
flectometer, which is a form of goniometer, which 
was constructed for the measurement of the light 
emitted in space from a sample one foot in diame- 


Automatic recording 
refiectometer. 


Figure 1. 
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40° 


20°" KO &% 60° 40° 20° O° 


Figure 2. Typical record of automatic recording potentiometer. Ordinates in millivolts, full sca_e millivolts from 0.25 
to 100 designated by multiplier tap 4 to K. 
Legend 1 Sample number (wire broom finish) 
0° Angle of sample rotation (5) 


110° Latitude of Source (+) 


110° Latitude of Cell (3) 
C Scale multiplier 


The curve represents longitude of the cell millivolt readings. 


Measuring Equipment 
The cell (A 


freedom of movement in the vertical plane and 


), which represents the observer, has 


rotates in a horizontal plane with the center of the 
specimen on the vertical axis line. The source 
(B), a 600-w, 450,000 maximum beam candle, 
(horizontal spread 12°, vertical spread 9°) mili- 
tary spotlight with an operating voltage of 24 volts 
has freedom in the vertical plane only. Under 
test the lamp is operated at approximately 20 volts 
The specimen (C) is free to rotate around its axis, 
in the horizontal plane. 

With this equipment it is possible to take read- 
ings at any point in the hemisphere above the 
specimen. The position (in latitude) of the cell, 
the latitude of the source, and specimen orienta- 
tion are set manually for any unique solution of the 
problem while the particular trace for the readings 
at the various longitudes of the cell is recorded by 
an automatic photoelectric potentiometer recorder 


“ 


in the remainder of the paper called the “re- 
corder”) as the cell moves in a horizontal plane 
Fig. 2 shows a typical recording made by the re 
corder for the surface of a specimen of new wire 
broom finished concrete pavement. 


The drive motor (D) for the cell arm is a worm 


speed-reduction series motor which moves the arm 


slowly in the direction in which the readings are 
being taken, with a rapid return when the motor 
is reversed. It requires one minute for the arm to 
travel forward and 20 seconds for it to return to 
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the initial position, a 180° travel. The starting 
and stopping points are controlled by the limit 
switches (M) which are adjusted to the angular 
readings on the reeorder paper. The arm is driven 
through a cable which is taut on the driving side 
with the slack removed on the opposite side by 
means of a spring inserted in the cable. 

The motor is controlled from position E where 
the recorder is located. The recorder paper 
drive is attached to the rotating arm supporting 
the cell, through a cable arranged in a similar man- 
ner as the one on the motor drive. The drive wheel 
on the recorder is so proportioned that divisions on 
the tape represent 10° or a total of 9 inches for 180 
degrees. The wheel drives through a clutch so that 
the recording paper is released on the return trip 
of the arm. The paper is kept taut by means of a 
weight attached to the paper, keeping it under 
tension. 

Fig. 3 shows the circuit diagram for the controls 
and the supply for both the lamp and the recorder. 
The transformer (@) is supplied from a line with 
a voltage regulator. The voltage on the lamp is set 
with a variable autotransformer (77) and a volt- 
meter, line variations being automatically adjusted 
by means of the regulator. To insure independent 
voltage control on the recorder a second regulator 
is placed in the supply line to the instrument. This 
is necessary when the recorder is working on the 
more sensitive ranges. 

The equipment is constructed of pipe and strue- 
tural steel elements properly bent and welded to- 
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This provides a cheap and light weight 
however, this type of structure sacrifices 


gether 
structure; 
alignment which may be obtained with massive and 
accurately machined supports and surfaces, The 
inaccuracies may be eliminated by bracing and ad- 
justments 

The light source is mounted on a three-point 
suspension which permits the positioning of the 
livht accurately on the specimen, even though the 
track along which it moves fails to represent a 
smooth and true surface. The source is 60 inches 
from the specimen and the cell 45 inches from the 
surface. Since both move on the are of a circle 
with the centers on the center of the surface of the 
12-inch specimen both are always an equal distance 
from the center of the sample regardless of the 


angular position 


Manipulation 


The specimen is placed on the stand (C) and 
leveled with a spirit level, then firmly clamped in 
position by four holding serews. The datum plane 
and the pavement sample surface are brought to- 
gether by means of the elevating screw 1). The 
datum plane is established by means of a #18 piano 
wire tightly stretched between two holes in the 
souree are which mark the 90° longitude positions. 
Where the surface of the sample is irregular the 
adjustment is made by bringing the highest points 
on the surface to the datum plane 

The military spot (B 
points on the corners of an equilateral triangle 


has on its surface three 


framing the monogram stamped on the lamp. A 
target templet is placed on the specimen and the 
monogram and point images are properly posi- 
tioned on the target by an optical system (J) 
which is then removed. It is necessary to target the 
source correctly for the light distribution in the 
beam of the spot is not uniform and even special 


lamps built with efforts to correct this defect have 


ond Pavement Surface Characteristics 
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Figure 3. Circuits and controls for the 
arm drive, lamp, and automatic record- 
ing potentiometer. 


not proven good enough for accurate reproduction 
of results without properly placing the spot beam. 
Before each run a check is made on a control in 
which voltage and position adjustments of the 
source are made for the reproduction of a standard 
curve 

When taking curves where the cell is facing the 
source, (normal driving position) all interreflec- 
tions have been eliminated. Shield (1) eliminates 
the reflectance from the side of the specimen when 
the cell is in the position of the region of zero and 
180° longitude. Zero position is to the right when 
facing the source and on a line normal to the plane 
of the are supporting the source. 

The shield (1) must be kept in position at all 
times but must be changed in shape. The black 
cloth is supported on a wire frame which may be 
bent as desired. The shield (A) must be in position 
for low angles of the source only, to eliminate the 
direct radiation of the source into the cell. Holes 
in the shield (A) allow of various positions for the 
shield (K) depending upon the position of the 
source. The back of this shield (A) has an arrange- 
ment of baffles to eliminate the reflections from the 
specimen to the shield to the cell. It has been found 
that painting surfaces with flat black paint is not 
sufficient to eliminate serious interreflection effects. 

When readings are to be taken from the side of 
the source it is necessary to have two curves, (1) 
a base curve which represents the readings obtained 
when a nonreflecting surface is in the holder, and 
(2) a eurve when the sample is in the holder. The 
difference between the two curves represents the 
eurve for the 180° to the 360° positions (the lamp 
removes approximately 8 degrees). 


Measurements 


The cell (A) is color corrected but not cosine 
corrected since the cell, in all positions, is normal to 
the radius from the center of the specimen surface. 
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Pigure 4. Iso-footcandle plot for specimen with source 
latitude (y) 110°. New concrete wire broom finish. 


Color correction is desirable because various colors 
of usual pavement and colored specimens are to 
be studied. The solid angle subtended by the cell 
is controlled by a shield with baffles so placed that 
when the cell is at latitude 180° the sample, 12 
inches in diameter, is covered by the cell. 

The intensity of the source has been increased so 
that only one cell is necessary. Using one cell makes 
the angular deviation from the center of the cell 
very small. The closer the cell approaches a line 
in the width dimension, the smaller the angle in- 
erement, at grazing position, that may be measured 
and these positions are the more critical. 

The matching impedance used with the cell is 
kept low so that the cell reading is linear with 
respect to the illumination which falls upon its 


TABLE I.—-Data Taken for Each Sample and Sample 
Legend. 


Cell Cell Source Sample Scale 
Sample Longitude Latitude Latitude Rotation Factor 


(a) 


Any Number 
Number Desired 


Sample legend 
Figure 2. 1 
Sample 


80 curves per sample position. 
400 curves for complete sample rotation 
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+ 
Brightness Meter 


Relative Brightness 


= 


T 
Coll Latitude (3) 


Figure 5. Comparison of results obtained when measuring 
an MgO disc by three methods. Source latitude (+) 96°. 


surface. The sample cannot be treated as a point 
source but must be treated as a surface source 
which is circular in section with a diameter of 12 
inches and whose center is always 45 inches from 
the cell face. 

The curve taken, as shown in Fig. 2, is complete- 
ly deseribed by five dimensions and specifie points 
by a sixth. Table I gives the values and legend 
used for the five dimensions depending upon the 
sample, angular settings of cell and source, sample 
rotation and seale used on the recorder multiplier 
The sixth value is obtained from the curve and as 
many may be taken as desired. 


Results 


With the lamp operating at approximately 20 
volts, to inerease its life and to reduce the possibil- 
ity of serious output variations during the run, 
curves are taken on the automatic recording po- 
tentiometer. The scale factors on Table I represent 
the full-scale millivolt readings. From the curves 
the millivolt reading of recorder, which in turn 
may be evaluated in microamperes delivered from 
the cell, may be read and these readings may be 
interpreted in footeandles per microampere. The 
apparent brightness may be calculated, considering 


TABLE II.—Legend for Figures 6, 7, 8, 9. 
Sample, New Concrete — Wire-broom Surface. 


Cell Source 
Latitude Latitude 
(8) 


variable variable 
variable variable 
variable 90° 
variable 90° 
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Figure 6. Relative intensity in terms of cell longitude. 


Intensity 


Relative Intensity 


Relative 


Relative Intensity 


110 150 170 
Values of Cell Latitude in Degrees (3) 
110 1x0 150 170 Where Cell Longitude is o0° tar) 


Values of Source Latitude (7) in Degrees 
Where Cell Longitude (a) is 90° 


Figure 9. Rotation of the surface striations with respect 
to the observer, when the source is in a plane with the 


Figure 8. Relative intensity of sample as a function of observer; 2 0° when the striations are normal to the 
light source position. plane of the observer and the source. 
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Figure 10. Iso-brightness coefficient plot with source latitude (7) 110°. Data plotted on a sinusoidal web. New concrete 
wire broom finish. Brightness coefficient values in percentage. 


a diffused surface source of cireular section. 
Though the absolute values are available compari- 
sons may be made on the basis of relative deflee- 
tions of the recorder as both the recorder and the 
cell response are linear 

For the determination of a brightness coefficient 
it is necessary to determine the illumination falling 
upon the specimen. To obtain this value the sur- 
face of the specimen was explored by means of a 
small cosine corrected barrier-layer cell. The aver- 
age illumination is determined by averaging the 
illumination values from an isofootcandle curve 
(Fig. 4) at uniformly spaced points on the sample. 

Before taking data on the constructed reflectome- 
ter (Fig. 1) it was necessary to determine if the 
equipment would give results corresponding with 
other standard methods of measuring the effect of 
the reflected light. An MgO dise, 12 inches in 
diameter, was prepared foilowing the standard pro- 
cedure of smoking. This was measured in both 
the reflectometer and on a precision bar photome- 
ter. Fig. 5 shows a comparison of the results, after 
they have been reduced to a percentage base, as the 
sources in both instances were of different intensi- 
ties. As a matter of comparison a brightness meter 
was mounted in place of the cell in the reflectometer 
to measure the brightness of the surface under the 
same conditions as the cell was used and the results 
are reported in Fig. 5. 

Figs. 6 through 9 represent a study of a single 
pavement sample, new concrete wire-broom finished 
surface, plotted from the 400 curves taken on the 
sample in the quarter of the cells sphere surface 
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above the equator and facing the light souree. 
These represent only isolated plottings and a com- 
plete compilation in each instance would represent 
at least 10 curve sheets which would be beyond the 
scope of a paper on methods of measurements and 
presentation of data. Such data would belong in a 
paper on analysis 

Comparison curves could be drawn between the 
distribution from a diffusing material, such as 
Mg®, and the specimen under study or the com- 
parison of solid angles included between various 
percentages of light emittance from the surface. 
By this latter method a pavement sample might be 
specified as the solid angle covered by areas of con- 
stant percentages of emittance. Actual plots on the 
pavement of the distribution obtained from sinusoi- 
dal webs could be considered 

In Fig. 10, on a sinusoidal web, are plotted the 
brightness coefficients of the pavement for one 
source position. Ten of these webs would apply to 
any one sample with the ten source positions listed 
in Table I. The brightness coefficient as defined by 
J. Bergmans (The Brightness of Road Surface 
Under Artificial Iumination — Philips Technical 
Review, Vol. 3, No. 11, Nov. 1938) is the ratio of 
B’ (footlamberts) to E (footeandles). The B’ is 
calculated from the recorder curves obtained with 
the refleectometer and is the “apparent brightness” 
or ‘‘diffused brightness’’ since constant brightness 
(at all cell angles) was assumed in calculating il- 
lumination from a cireular source E is the average 
illumination on the surface obtained from the iso- 
footeandle plots similar to the ones in Fig. 4. The 
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Figure 11. Reference figure for determining the relation- 
ship between B and £. 


apparent brightness for each source latitude y and 
each cell latitude (8) will be different ; however, the 
illumination at each source position need only be 
determined once. The coefficients for the cell posi- 
tion once determined may be used correctly on any 
curves taken 

To determine the coefficient to apply to the illu 
mination read by the cell for “apparent 
brightness” |B’) reference is made to Fig. 11. 
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sinee the deviation of the angle 6 from the angle A 
is small for the proportions of the sample diameter 
to the distance of the sample from the cell 

When the reading taken from the curve is multi 
plied by a constant it becomes footeandles or E 
K (ordinate of curve), therefore B’ = K’ (ordinate 
of curve in millivolts). The value of AK’ may be 
determined for each cell latitude (8 


Conclusions 


A refleetometer has been built for measuring 
pavement or any other specimen 12 inches in di- 
ameter, in three dimensions, with an accuracy 
equivalent to that of other devices for measuring 
samples of smaller size. The results obtained are 
consistent and there is little need of smoothing the 
data obtained 

The data obtained need not be of interest to the 
street and highway group only, for the character- 


istics of the landing strip surface in aviation are 
as vital as street and highway surfaces for the 
traffic it must carry. 

A study of the data in the usual two-dimension 
form shows its inadequacy as compared to a three- 
dimensional study. The street and highway group 
found this out early in its deliberations and the 
sinusoidal web, for plotting the characteristics of a 
street luminaire is in common use. Since it is a 
space condition that is under study it would seem 
reasonable that space presentation would yield 
more information than would a projected trace. 

The question could be brought up as to whether 
it would not be better to plot space information on 
a semi-sinusoidal chart (cylindrical web) than on 
the conventional web. Such a plot, though it would 
not yield any information not obtained from the 
sinusoidal web would more nearly follow normal 
convention of using cartesian coordinates 

It is now possible to accumulate large quantities 
of information coneerning reflecting surfaces and 
the immediate need is some form of specification 
which will deseribe the requirements adequately in 
one or a number of coefficients. As in the instance 
of color, which produces a complex visual sensa- 
tion, and has an objective specification, it may be 
possible to establish such a specification for a pave- 
ment surface. Color specification had to wait until 
there was a means of rapidly obtaining spectral 
curves; the reflectometer permits the rapid taking 
of curves for surface samples 
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DISCUSSION 


ComMMENTS or Restancn SuscoMMirres or Street 
AND Hieuway Licuting CoMMITTEE 


Coefficient of Brightness Professor Krachenbuehl’s re 
port defines and uses a term called the “coefficient of 
brightness.” Since many street lighting engineers are not 
familiar with his term, and since it appears in the final 
charting, the following further comment might be helpful 

A pavement sample, for a given amount and angle of 
incident light, has a brightness which differs for various 
angles of viewing. Since the object of the measurements is 
to evaluate the variations in brightness throughout all 
angles of viewing, it is necessary to have a multiplying 
factor by which the incident light can be related to bright 
ness, A given multiplying factor applies to a particular 
viewing direction and a particular angle of incident light. 

The term “reflection factor” may not be a proper one to 
use in this case. Reflection factor means the ratio of the 
total light refleeted to the total incident light. The quantity 
desired is the ratio of the brightness in the particular view 
ing direction to the total illumination from the particular 
incidence direction. Such a ratio may be called a “coefficient 
of brightness.” It is used as follows: 


The horizontal illumination on a spot of pavement due 
to light from a specified direction is multiplied by the 
coefficient of brightness for the specified viewing and 
ncidence direction. The product is the brightness of 
the pavement from the particular viewing direction. 


The units of brightness are preferably expressed in foot 
lamberts because the incident light is expressed in foot 
candles. 

The method by which the coefficient of brightness is de 
rived is given in the paper. 


Methods of Charting. Professor Kraehenbuehl has used 
one form of charting in Fig. 10 in his report, but states 
that he holds no brief for this particular form. In fact, he 
considers that such charting is beyond the scope of his con 
tract. Instead, he considers that the decision about such 
charting, and the actual work of charting from his measure 
ments, rest with those who will use the data. 

In considering the many possible forms for charting the 
data, four objectives seem to be especially important. These 


are as follows: 


(1) Consolidation of data. Does the method permit the 
plotting of the large amount of data for each pavement 
sample in a fairly concise form? 

(2) Ease of visualization. Is the chart pictorial enough so 
that it ean be understood with a minimum of study? 

(3) Usefalness in plotting patterns of pavement brightness. 
Is the chart not too compressed to permit easy reading 
of values at typical angles of drivers’ view? 
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A web for computing reflectances. 


(4) Usefulness in caleulating overall reflectance. Is the 
chart web chosen so that the reflectance of the pave 
ment sample can be caleulated without replotting? 


More than a dozen possible forms of webs have been 
sketched. Of these, the web shown here is an example which 
appears to fulfill the four requirements above. One such 
web would show all the data for a given angle of incident 
light, and for each rotational position of pavement sample 
when surface configurations exist. Other web forms will be 
studied in the light of complete data when received, 
Patterns of Pavement Brightness. — The first use of Profes 
sor Kraehenbuehl'’s data is expected to be in answering an 
important question now actively before the Committee on 
Street and Highway Ligtting. This question is whether any 
revisions should be made in the relative values of illumina 
tion recommended in the American Standard Practice for 
light, medium, and dark pavements. Some revisions may be 
called for in view of the fact that Professor Kraehenbuehl's 
data will be far more comprehensive than anything formerly 
available on pavement reflection characteristics. 

For this purpose we expect to compute patterns of pave 
ments brightness for various pavement samples, as applied 
to representative street layouts. Preliminary diseussions in 
dicate that for such computations we might logically choose 
three layouts: a 30 foot pavement with one side lighting, a 
50-foot pavement with staggered lighting, and a 70 foot 
pavement with opposite lighting. 

Steps in computation procedure are now under study by 
the Research Sub-Committee. The computations are lengthy 
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cause patt s of pavement brightness differ for different 
ewing positions a g and across a pavement It is hoped 
that shert ts can found 
i ‘ Vertieal angles of cell For 
«t soft ment brightness, the Research ib Committee 
sn foresee no need of measurements with cell angles higher 
t eh motorists and track drivers view the 
ment That i ‘ ingles mor than 10 degrees above 
horizontal 1 have tt or no significance in plotting 
patt went brightness However, the T hnica 
1d ‘ tt thie research pr tand Profess 
Kr 7 n rd that it w d not be to 
* th ts. The higher ngles ser to complete tl 
lat f mor moprehens studies of refleeting charac 
‘ shies. ¢ f total reflectance snd perhaps for 
net now ant Th erticeal angles of cell 
sition in Tal 1 of the report refleet these considerations 
a + ngles abev the herizental m future 
teats | ‘ snd 80 degrees 
Por svements with prot need directional striations, cell 
sitions these t wedrants (on adjacent to and on 
waite the ght sources suffice when the striations are 
nted at © or at () degrees with the direction of the ime 


viding pavement orientations of 4 degrees 


tions in these aame two quadrants 


dl legrees, cell pos 


wea which we beliewe will be adequate 


Professor Krac¢ 


4. A. nd James A 


nm, developed excellent equipment 


refleetit ve of pavement sur 


ix the fact that curves for pave 


not fe yualified te discuss the technical aspects 


dures explained m the paper on 


However, we should like to 


nt of highway engmerrs and out 


: Phere are over three million miles of rural reads and some 
" « of city streets. The hours of darkness are the 
most dangerous to pedestrians and motorists using theme 
; highways, From 7:00 p.m. to 7:00 a.m. rural roads carry 
n 6 per cent of the total daily traffie on them while 
the rreaponding figure for city streets is 30 per cent. Yet 
these hours account for S2 per cent of the killed and 37 per 
nt of the injured Any steps that can be taken to reduce 

ach lent figures w be well worth while 
! r knowledge, very few states or cities have paid 


' ttention te the determination of the light re flectance 


" 
sues of the many pavement surfaces and how this property 
i} tied inte the problem of lighting und «accident 
tier Oregon made such a study prior te World War 
tl. tw he interesting to compare the results of the two 
methods 
Investigations in Massachusetts and Michigan have shown 
that it ix cheaper to light a light-colored surface There 
ite no fF ble figures available to show the relative fre 
juer f lente on light. and dark colored surfaces. It 
ia aafe to ase that the lighter the surface the better 
t ia for night dr ng 
Undoubtedly of f the reasons for the lack of research 
was that the investigations were time consuming and ardu 
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ous. It appears that the method under discussion has over 
come these handicaps and should lead to tests by more states 


snd cities. They are all interested in obtamuing roads and 


streets with better driving conditions beth day and night 


In the ease of rural roads it is financially, if not physi 


impossiblue to artificially light at night all three 


eally 
million miles. The only light that can be used on 95 per 
cent or more of this mileage is that furnished by the car 
head 


is as safe as possible at night 


Therefore, we must develop a road surface that 


stapes 


The data developed by the equipment of Professor Krae 


henbuech! will give us the light re fleeting values of our pres 


ent road surfaces. We believe, also, that it will permit us 


to develop surfaces more suitable for night driving or air 
plane landing 


Conerete vement ean be finished in almost any way 


desired At present it ix breomed, dragged with burlap or 


helted te give it a non skid surface, wet or dry These 
x 


methods of finishing ean be varied to give optimum lighting 


qualities without sacrificing skid resistance 


Colors auch os red or yellow can also be incorporated in 


the surface of conerete pavements. It may be that a combi 


nation of color and finished texture would be the answer to 


any event, the equip 


beth lighting and skid resistance In 


suswer onee the specimen has 


ment in question can give the 


heen prepared 


It is our understanding that it ix also possible to make 
field checks on pavements in serviee with an adaptation of 


this equipment or of a type that field and laboratory results 


that this correlation ean be 


ean be correlated. It is hoy 
schieved as best results can be obtained when both field and 
laboratory investigations are followed and fully correlated. 


It has been brought out im 


diseussion that various methods may be used in presenting 


Cartography, the science of collecting 


the data for analysis 


und analyzing data and measurements of the various pat 


terns of the earth, has developed and established by mathe 


matieal analysi« reliable methods which permit the repre 
The plots 


correct graphie expression of 


sentation of spherieal data on a plane surface 


or charts give a clear and 
ideas 
When a spherical surface is projected on a plane surface 


it may take one of three forms 


1. Distortion in both area and angle, 
’ Correct in angle but with distorted area, 


t. Correct in area but distorted in angle. 


Each of the methods for presenting data has some merit 
depending upon how the information and ideas are to be 
developed. The first and second attempt to give emphasis 
in specifie regions while the third, which should be of the 
greatest interest to the illuminating engineer, permits of a 
study of data to a true solid angle because the area in any 
region is proportional to the solid angle 

Figure No. 10 in the text of the paper, represents the 
data drawn to the usual sinusoidal web used in street light 
ing for many years. To represent the complete globe re 
quires two plots, one for each hemisphere This presentation 
represents true areas with distorted angles Solid angles, 


determined from the areas enclosed in conjunction with 


the average intensity in the angle, by ecaleulation determines 


Author 
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Figure 10a. Iso-brightness coefficient plot with source 

latitude (,) 110°. Data plotted on an equal area cylin- 

drical projection. New concrete wire-broom finish. 
Brightness coefficient in percentage. 


Figure 10b. Iso-brightness coefficient plot with a source 

latitude (5) 110°. Data plotted on an equal area ellip- 

tical projection. New concrete wire-broom finish. Bright- 
ness coefficient in percentage. 


Figure 10c. Iso-brightness coefficient plot with latitude 

(y) 110°. Data plotted to Cartesian coordinates. New 

concrete wire-broom finish. Brightness coefficient in per- 
centage. 


the lumens falling on the pavement surface enclosed by the 
solid angle. 

Figure No. 10a and No. 10b are also equal area projec 
tions, the first in eylindrical projection and the seeond in 
elliptical projection. In both these instances a complete 
plot for the sphere requires one continuous representation 
giving a better coordination of the data. It is equally easy 


to determine the true solid angle from either plot. In the 


higher latitude values there is considerable crowding of the 
coefficient lines but this may be eliminated by enlarging the 


region, if that particular part merits special attention. 
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Figure 10d. Iso-brightness coefficient plot with source 

latitude (5) 110. Data plotted on a globular projection. 

New concrete wire-broom finish. Brightness coefficient in 
percentage. 


Figure 10e. Iso-brightness coefficient plot with source 

latitude (4) 110°. Data plotted on an azimuthal equidis 

tant polar projection. New concrete wire-broom finish. 
Brightness coefficient in percentage. 


Figures No. lle, No. 10d and No. 10e would be classified 
as picture projections from which values at various angles 
could be read but no interpretation as to solid angle would 
be possible. Figure No. Ite is a standard Cartesian plot 
and can be easily extended to the dimensions of the whole 
sphere in one drawing. Figures No. 10d and No. 10e are 
respectively a globular and a polar projection. In Figure 
No. 10d the emphasis is at the equator with crowding at 
the poles. This type would be useful in a study of angles 
close to the horizontal and satisfactory where pavement 
driving data was being recorded. In Figure No. le the 
emphasis is at the pole with crowding at the equator, a 
satisfactory plot for those interested in the higher angles, 
as in aviation. 

Discussion has not seriously considered the implication of 
the type of data presented. The data are of a relative 
nature and do not embody absolute values of either inten 
sity distribution or reflectance. All samples should be inves 
tigated under the same conditions as described in the paper 
for comparison purposes. In a final evaluation of the data 
it will be necessary to correlate the results with subjective 
data obtained with trained observers and drivers critical of 
the seeing conditions under which various types of surfaces 
are used, with different types of lighting and dryness 

The equipment for making the measurements has been 
developed for taking data in any portion of the hemisphere 
above the horizontal, therefore, the broader aspects of the 
use of pavement surface characteristics should be considered, 
not only for streets and highways but for aviation require 


ments as well, 
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FOREWORD 

The following is a report of progress toward cde 
veloping suitable basic eriteria for determining the 
levels of illumination necessary for various visual 
tasks. It is the result of a four-vear study and 
extensive discussions of the various methods of 
determining thumination recommendations 

In particular, this report is an appraisal of the 
It rep 
resents an approach to the problem: further treat- 


applieation of Weston’s performance data 
ment is expected as the Committee (comprising 
both practicing illuminating engineers and vision 
researchers! continues its studies 
COMMITTER ON STANDARDS OF 
QUALITY AND QUANTITY 
L. E. Barbrow, Chairman 
Willard Allphin, Vice-Chairman 


M. E. Bitterman Ward Iarrison 


H.R. Blackwell Ht. L. Logan 
GA. Fry D. Y. Solandt 
S.K. Guth D. E. Spencer 
LeGrand Hardy E. M. Strong 


1. Introduction 


(a) The specification of quantity of illumination 
and quality of lighting should be based upon 
sound fundamentals. Seeing is an activity of 
human beings. Therefore, many different aspects 
of human behavior must be evaluated before it 
can be said that sufficient knowledge is available 
to permit the attainment of the final objective. In 
the meantime, it is possible to utilize existing data 
and techniques as guides for the establishment of 
tentative specifications, Tlowever, it must be em 
phasized that certain assumptions often are neces 


sary in order to arrive at these specifications 


Performance As A Criterion of 
Quantity of Illumination 


With Special Reference to Weston’s Data 


Performance as a Criterion of Quantity of Illumination 


Report No. 5 of the Committee on Standards of Quality and Quantity 
for Interior Mlumination of the Mluminating Engineering Society® 


(b) The first effort of this Committee to apply 
experimental data to the specification of foot- 
candle levels utilized the concept of supra-thresh- 
old visibility. It appears desirable to investigate 
other approaches and to determine, if possible, 
the relationships among them. Therefore, as a 
second step, the Committee decided to examine 
some of the available data which included an evalu- 
ation of performance and the influence of level of 
illumination upon both speed and accuracy. 
(c) When evaluating the lighting provided for a 
specific task, it is necessary to consider certain 
variables. The principal ones include: 
1) The nature of the visual task, inelading its size, 
reflectance, contrast, movement, ete. 
2) The quantity of light incident upon the visual task, 
t) The quality of the lighting, including distribution of 
brightness in the visual field, reflected glare, shadows, 
highlights, ete., 
4) The spectral quality of the light, 
The state of adaptation of the eyes 
This report is concerned primarily with the prob- 
lem of the quantity of illumination. To simplify 
the problem it is assumed first that the light 
sources emit only white light, and secondly that 
the sources have already been arranged to give 
the most suitable quality of lighting. 


2. Illumination anc erformance 


(a) The utilitarian goal of a lighting system is to 
provide for optimal performance of a given task. 
The preliminary determination of the quantity of 
illumination required for objects which have to 
be seen with foveal vision can be based upon the 
relationship between illumination and perform- 
ance. However, it cannot be emphasized too much 
that this is only a starting point. The final recom- 
mendation of quantity of illumination must take 
into consideration other factors such as the avoid- 
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Figure 1. A typical work sheet used by Weston. 


ance of fatigue, physiological and psychological 
costs not reflected in the evaluation of perform- 
ance, the possible impairment of vision and health, 
and the cultural or emotional effects of light. 


(b) Since the characteristics of visual tasks vary 
greatly, the ideal solution would involve complete 
experimental data for each test. However, this is 
not practical and, therefore, it is necessary to use 
such data as are available. A number of investiga- 
tors*:* have studied the relation of performance to 
the level of illumination, usually in terms of speed 
and accuracy. Of these, Weston’s investigations*® 
provide data covering a relatively wide range of 
task variables. It is of interest to note that these 
data which can be used as a guide for determining 
levels of illumination provide the basis for the 
British I.E.S. Code. This report is an appraisal 
of the possible application of Weston’s data to the 


specification of recommended illumination. 


3. Weston's Performance Data 


3.1—Experimental Procedure— WV eston’s investiga- 
tions*® included the effects of size and contrast as 
well as brightness upon speed and accuracy of 
work performance. Each subject in the experi- 
ment was presented with a specially prepared 
work sheet similar to the one shown in Fig. 1. The 
subject was required to cancel out all the Landolt 
broken rings having a given gap orientation. The 
subjects worked along each line of rings from 
left to right, as in reading or proof-correcting. 
The duration of each test was one minute, or the 
fraction of one minute as determined by the fast 
Each complete series of tests included 
the contrast of the 
objects and level of The 
angles subtended by the width of the gap in the 
Landolt ring ranged from The 
contrasts varied from 0.28 to 0.97 with a 
background reflectance between 38 and 90 
The level of illumination included the range 
Precautions were 


est worker. 


variations of size and test 


illumination. visual 
1 to 6 minutes 
used 
per 
cent 
between 0.5 and 512 footcandles. 
taken to minimize the effects of fatigue and the 
order of presentation of the test conditions. A spe 
cial test determine the 
time” involved in performing the physical task of 
canceling the rings. This latter value was utilized 
in the determination of the net ratings of visual 


was included to “action 


performanee. 


3.2—Assessment of Performance—(a) The number 
of rings correctly canceled expressed as a fraction 
of the total number which should have been can- 
celed (some were overlooked) is taken as the ac- 
euracy factor. The observed number of rings cor- 
rectly canceled per minute is multiplied by the 
accuracy factor and results in a number which is 
an index of gross performance which takes into 
account both speed and accuracy. Subtracting the 
action time from this gross performance gives a 


numerical assessment of visual performance. 
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Figure 2. Relative performance as a function of level of illumination for three sizes of Landolt rings (Weston’s data).* 
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(b) Relative performance is presented as the ratio 
of the actual performance at any contrast ( or 
illumination FE to the corresponding maximum per 
formance attained with that size and contrast 
Values of relative performance were determined 
for various sizes and reflectances of Landolt rings 


viewed against various background reflectances 


3.3—Experimental Results — (a) In one investiga 
Weston kept the of the back 
yround constant at 0.9 and varied contrast (, size 
For 


and S 


tion® reflectance 


S and illumination EF various values of ( 


0.97. 0.56. 0.39 and 0.28 1.5, 3 and 4 min 


utes) Weston plotted the relative performance for 


” 


six values of E (0.5. 2. & 32. 128 and 512 foot 


candles). The data are represented in Fig. 2. From 
footeandles 


the 85, 90, 95 and 98 per cent performance levels 


these curves the corresponding to 


have been determined. The background brightness 
B (footlamberts) for each level of illumination FE 


has been computed by 


B 


kr, 


where ry is the reflectance of the background. In 


Fie 
( and the background brightness B required for 


tare shown the relationships between contrast 


these performance levels 
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Figure 3. A replot of Weston's data (Fig. 2) showing the 


relationship between contrast and brightness of back- 
ground for four levels of performance. 
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(b) Weston developed the following general em- 
pirical formula from his results 
E. (2) 


S* (ry — 


where Ey, working illumination for any level 
of performance, w 
K and n 


s size of critical detail in minutes 


constants 


difference between reflectances of 
background and details of visual 


task 


From the relationship between illumination and 
brightness, Equation 1, and inserting the appropri- 
ate values of AK and n, Weston’s equation may be 
transformed into the following for the 90 per cent 
level of performance : 


(3) 


Assuming that a level of performance of about 90 
per cent constitutes a desirable objective, Weston 
has recommended the use of this equation for pre- 
seribing illumination, and it has been used as the 
basis for the British I.E.S. code. The broken lines 
in Fig. 3 represent values of brightness for various 
It is 
evident that these equations hold only for a con- 


contrasts as determined by this equation. 
trast approaching 100 per cent, and for lower con- 
trasts vield values of brightness (or illumination 
increasingly lower than indicated by the actual 
data. The levels of illumination indicated by Wes- 
ton’s equation for {0 per cent performance are 
lower than the standards adopted for current ree- 
ommended lighting practice in the United States 
which correspond to a level of performance between 
0) and 100 per cent. 


(c) While Weston’s data (Fig. 3) pertain only to 
a specific visual task, it is assumed that they can 
be applied to others by measuring certain physical 
characteristies of the tasks. The procedure is to 
select and measure some dimension of the object 
as being the size S of the critical detail which corre 
sponds to the width of the gap in the Landolt ring 
It is necessary also to measure separately the re- 
flectances of two adjoining surfaces which corre- 
spond to the Landolt C and its background 


(d) A size gauge which has a series of lines of 
various widths and a reflectance gauge which has 
a series of gray surfaces of different reflectances 
are available to determine the size of the critical 
detail and the reflectances by direct comparison. The 
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value of illumination EF required for a desired level 
of Weston’s “performance” can then be determined 
from the data of Fig. 3 (the data do not warrant 
extrapolation). Size and reflectance gauges have 
been incorporated in a device designed by Logan® 
ealled an Illumination Levels Indicator.* The Mun- 
sell Reflectance Scales® are also available for deter- 


mining reflectances. 


4. Relationship Between Performance and 
Threshold Data** 


(a) The relationship between Weston’s data for 
several levels of performance and the Connor- 
Ganoung*:* threshold data is presented in Fig. 4. 
Both sets of data are for the Landolt ring test 
object. The threshold curves each are for a spe- 
cifie size of test object but having various con- 
trasts. The threshold is in terms of the illumina- 
tion level which is just sufficient for the position 
of the gap in the Landolt ring to be discerned 
correctly in 56 per cent of the observations made 
for eight positions of the gap. 
high visual performance, seeing must be made 
relatively easy. Hence, considerably more light is 
needed than that required just to bring the object 
to threshold. 


In general, for 


*Logan's original dise indicator is based upon Weston's equation 


**Weston previously related performance data to Lytheoe's thresh 
old data in paper entitled “Illumination and Industrial Efficiency.” 


Trans. of the Ophthalmological Society, London, 1943, Vol. LXITIT, 
p. 348 
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BRIGHTNESS OF BACKGROUND IN FOOTLAMBERTS 


(b) Within the range for which the threshold 
curve of brightness versus contrast may be regarded 
as parellel to Weston’s performance curves, it is 
possible to substitute threshold measurements for 
Weston’s analysis and measurement of the critical 
size and the contrast of a visual task. 


(c) Although sufficient data are not yet available 
to indicate the range of validity of this method, it 
offers some promise of providing an improved tech- 
nique. Threshold measuring instruments such as 
the Luckiesh-Moss Visibility Meter® reduce, for the 
observer. either the brightness or contrast (or both) 
to threshold value. Having measured the threshold 
of the task one should simply apply the predeter- 
mined factor necessary to raise the brightness and 
illumination from threshold to the desired standard 
or level of “performance.” 


5. Limitations to the Application of 
Weston’s Data* 


(a) It should be pointed out that Weston’s ex- 
periments involved a very limited number of visual 
skills. Such skills as detecting brightness and color 
differences for objects which are completely sepa- 
rated from each other, judgment of relative size, 
distance, direction and movement are all affected 
by quantity of illumination, but are not included 
*For Weston'’s discussions of the limitations of the application of 


his data eee Reference 4a and Sight, Light and Efficiency, H. K 
Lewis & Ltd., London, 1949 
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It may well be that a reeom 


n Weston s data 
mendation of quantity of Ulumination based upon 
Weston's performance data will be adequate alse 
w the use of these other visual skills, but further 


rT stivation is needed to determine whether this 


(b) Weston’s data are based on an evaluation of 
performance which may not apply to other specific 
tasks for whieh illumination is being provided. In 
ertain situations the speed of output is fixed and 
yeouracy only is affected by level of illumination 
In other situations, the task is so simple that ea h 
unit turned out requires no further mspection and 
‘ 


dis the important factor. In still other situa 


tions, performance may be ev aluated on an entirely 
different basis. In an inspection operation the per 
entace of defective items detected may be the all 
mportant consideration If the defeets vary in 
size and contrast, the percentage of defeetive items 
detected will depend upon the ability of the eve to 
leteet low contrast and small detail, which may not 
he within Weston s ran paragraph d” In 
stl » situation threshold data” may be used to 
diet whether defects of the smallest size or 


lowest contrast will be detected 


(c) Weston has not indicated the seatter of the 
data used tn computing the average performance 
alue for a given combination of G, B and S values 
Therefore one cannot tell from Fig. 2 to what ex 
tent the level of Hlumination must be changed in 
order to produce a statistically significant change 
n level of performance S 

(d) Weston’s data are limited to contrast value 
between 0.97 and O28 and to visual angles from 
shout one to six minutes. Therefore, the validity of 
extrapolating Weston’s equation to lower contrasts 


and to other sizes for preseribing illumination ts 


(e) In some cases a rigerous application of Wes 
tons equation would lead te the recommendation of 
levels of illumination lower than two footeandles 
Levels lower than this are generally avoided be 

suse they make the worker feel gloomy or dle 
pressed in spite of the fact that under these condi 
an be performed with a high 


ride. tasks 


level of visual effierenes 


types of visual tasks defy analysis in 


(f) Certain 


~ of contrast and size of eritieal detail. In such 
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cases it is difficult and sometimes impossible to 


apply Weston's method 


(g) Even when eriti al detail does exist there 
often is danger of error in identifying it. Com 
monly the gap in a lower case is the critical 
detail assumed where “e” appears in a word. But 
the task is only to distinguish “e” from the other 
letters of our alphabet, probably only from the 
other vowels, and certainly not from all other con- 
ceivable hieroglyphies Because the only similar 
printed letters are “ce” and “o” it is clear that the 
bar which distinguishes “e” from “ce” or, if the gap 
is indistinet, from “o,” is the critical item Pos- 
sibly this is an easier task than discerning the gap, 
so that using the gap as the size of eritieal detail 
might not be correct. It might be better to use the 


eritical detail of the bar 


(h) Originally Weston used subjects of an average 
age of 35 vears with normal or corres ted-to-normal 
vision in a relatively ideal environment. | more 
recent investigation’ included performance data 
by subjects of various ages ranging from approxi 
mately 20 to 50 vears. The results indicated that 
performance decreased with age and that consider- 
ably higher levels of illumination were required by 
the older workers in order to attain optimum levels 
of performance. Similarly, it would be expected 
that higher levels of illumination would be re- 


quired for those Possess defective Vision 


6. Summary 


(a) A study of Weston’s data indicates that it 
ean be used as one of the guides for determining 
iHumination in terms of his defined “performance os 
The method appears to be useful in those situations 
where the size and contrast of the task and the 
reflectance of the background can be measured and 


where they are within the range of Weston’s data 


(b) A comparison of Weston’s data with threshold 
data demonstrates that at least for some conditions 
the different levels of Weston “performance” bear 
a definite relationship to the threshold. This pro 
vides the basis for another technique in appraising 


and prescribing illumination 


(c) While Weston’s method has certain inherent 
limitations, it appears that if its application is 
tempered with sound judgment, it is a useful tool 
for ihiminating engineers 
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Fluorescent Lighting 


Fluorescent cove lighting technique has been used 
to enhance the beauty and simplicity of this small 
chapel, Mt. Olivet Lutheran Church, Minneapolis, 
Minn. Continuous rows of fluorescent lamps in the 
side coves are supplemented by six incandescent 
lamps in ribbed glass reflectors evenly spaced 


in a Small Chapel 


inside the arch, 150- or 200-watt, where the arch 
meets the ceiling; and a row of 40-watt T-10 lumi- 
line lamps back of the carved valance which lights 
the velvet drapery behind the Altar. Photograph 
and data courtesy of the General Electric Co., Nela 
Park, Cleveland, Ohio. 
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vestions and 


on light sources 


The 1.£.S. Committee on Light Sources, under the chairmanship of E. H. 
Raddin, has prepared this listing of answers to frequently-asked questions. 


Readers are invited by the Committee to submit similar questions of 
general interest on light sources, to be considered for publication from 


What is the usual operating current of cold 
cathode fluorescent lamps? 


Cold cathode lamps are usually rated at 120 
milliamperes. The type HP lamp can be operated 
at currents up to 200 ma, while the type LP can 
be operated at currents up to 150 ma. Operation at 


the higher currents causes a reduetion in lamp life 


What is the difference between hot and cold 
cathode fluorescent lamps? 
The following answer to this que sion is quote d 
from pages 8-41 to 8-42 of the LES. Lighting 
Ilandhbook, 2nd Edition 
Fluorescent lamps generally are divided into 
cathode 


electrode) used. These are: (1) Hot (filamentary 


two classes, aceording to the type of 


eathode lamps and (2) Cold (eylindrical) cathode 
lamps 

The hot cathode lamps contain eleetrodes which 
usually are coiled coil tungsten filaments coated 
with one or more of the alkaline earth oxides. By 
suitable circuit arrangements these cathodes can be 
heated to a good eleetron emitting temperature be- 
fore the are is struck or they may be required to act 
momentarily as cold cathodes until heated by bom- 
bardment after the lamp is started. Lamps using 
these cathodes may be designed to carry rather 
heavy currents (1 to 2 amperes) with low voltage 
drop (18 volts) at the electrodes. Unless the elec- 
trodes are kept at the proper temperature by means 
of an external heating cireuit they do not with- 
stand frequent starting without correspondingly 
shorter life 

The cold-eathode lamps use electrodes of eylin- 
drical form which may be coated on their inside 
surfaces with electron emitting materials. These 
cathodes operate at temperatures below that neces- 
sary for satisfactory thermionic emission and there- 
fore the lamps are limited to low current densities 
The eleetrode drop in these lamps is relatively high 


24 


time to time. Questions may be sent in care of Society Headquarters. 


Questions and Answers on Light Sources 


105 volts), but they are not subject to short life 
as a result of frequent instant starting 

The only differences in the behavior of the two 
types of lan,ps are those imposed by the cathode 
characteristies outlined above. Otherwise their 
lumen output and lumen maintenance are the same 
for the same bulb size, phosphor, and conditions of 
loading in amperes per unit area of phosphor sur- 


What are some of the factors that determine 
the size and shape of a glass bulb to be used for 
an incandescent filament lamp? 


The size and shape of a glass balb for an incan- 
deseent filament lamp are determined by factors 
such as lamp wattage, application requirements, 
and economics of lamp manufacture. If too small a 
bulb is used relative to the lamp wattage, poor 
lamp performance including possible violent fail- 
ure may result. Application requirements include 
space limitations of equipment in which the lamp 
is to be used, type of light distribution desired from 
the lamp, and whether the lamp is intended for 
decorative or other special purpose applications. 
The bulb design must be such that a high quality 
bulb can be economically produced and applied 
in modern lamp-making processes. 


Can I shoot color film with ordinary general 
service incandescent filament lamps? 

While ordinary general service incandescent fila- 
ment lamps can be used for black and white pho- 
tography, color photography requires use of lamps 
designed to produce light of a specifie color tem- 
perature, in order to match the spectral response 
of the film emulsion. For example, photoflood 
lamps operating at approximately 3400K match 
the emulsion characteristics of indoor type color 
film. Other types of color film may require lamps 
of a different color temperature.' 


1. Table 824, [ES Lighting Handbook, 2nd Edition 
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South Pacific Coast Leads Off 
1952 1.E.S. Regional Conferences 


First of this year’s LE.S. Regional 
Conferences was held March 13-14 at the 
Sir Francis Drake Hotel in San Francis 
eo. Northern California Section was host, 
with all of the Region’s Sections and 
Chapters participating. More than 200 
L.E.S. members and guests attended the 
meeting. 

As is usual with west coast confer 
ences, the meeting offered features com 
parable to a national convention, includ 
ing high quality technical sessions and 
an especially enjoyable social program 

LES. President S. G. Hibben was 
guest of honor at the dinner-dance which 
concluded the conference March 14. Mr 
Hibben opened the conference with a 
review of the growth of lighting, and was 
also speaker at a joint meeting of the 
Northern California Section and the San 
Francisco Electrie Club on March 10, 


with a press conference preceding. 


TECHNICAL PROGRAM 


Recent developments in filament lamps 
and electric discharge lamps, respective 
ly, were reported by Charles R. Long, 
Pacific Coast district engineer of West 
inghouse Eleetrie Corp., and D. W. Pri 
deaux, of the General Electric lamp divi 
sion, both of Los Angeles. Mr. Prideaux 


REGIONAL Vice-President Carl O. Martin chats (left) with 
President 8. G. Hibben and H. H. Robison, general chairman 
of the South Pacific Coast Regional Conference. 


may 1952 


emphasized the rapid advance in the 
discharge field by pointing out that of 
the 24 lamps he reviewed, three had 
come out in the last few months And one 
of those so recently that he bad not had 
opportunity to obtain its characteristics 

William P. Lowell, Jr., 


commercial engineering, Sylvania Elec 


manager of 
tric Products Ine., Salem, Mass, re 
viewed research into electro photolumi 
nescence and demonstrated examples in 
several colors, suggesting possible appli 
cations 

The first phase of the program, dealing 
with light sources and circuits, continued 
with “Fluoreseent Lamp Performance on 
Series Ballasts” by E. E. Coleman, dis 
trict engineer, General Electric lamp 
division, Los Angeles; “Use of 480-277Y 
Connected System for Copper and Cost 
Savings in Industrial Lighting” in which 
Harold L. 


neer, reported possible copper savings of 


Gerber, San Francisco engi 


25 per cent; and “Ultra High Intensity 
Radiation Sources and Instrumentation” 
by Ted Broida of the U 
logical defense laboratory, San Fran 


8. Navy radio 


creo, 

The Friday sessions were concerned 
with applications, with emphasis on in 
dustry and defense production. 


(Right) 


LIGHTING NEWS OF CURRENT INTEREST 


William F. Jones, a consulting engi 
neer, presented a well-received review 
of the research on glare by Sylvester K. 
Guth, comparing his results with those 
of others in the field. The growing trend 
toward completely integrated ceilings in 
new construction was discussed by H. L. 
Wollman, consulting engineer, who re 
viewed the various “packaged” ceiling 
units for lighting, air conditioning acous 
tical treatment, ventilation and insula 
tion. George J. Taylor, eastern sales 
manager of Day-Brite Lighting Inc., 
strongly urged greater attention to 
brightness engineering, discussing “Vir 
tues of Seeing Comfort in Office Light 
ing.” 

The importance to industry of more 
exact color measurement specifications 
and control was stressed by Dr. L. H 
Brown, acting head of the Stanford Uni 
versity department of electrical engineer 
ing. He cited difficulties of matching 
roofing shingles, grading of fruit by 
color, and even obtaining identical paint 
Robert 


Ryan, Viealia, California, gave an ex 


samples as typical problems 

ample with a diseussion of grading belt 

lighting 
Menno N 


California 


Harder of the State of 
Division of Architecture 
showed slides of the lighting of Cali 
fornia’s new Capitol Annex building in 
Sacramento. Marcel Vogel of San Fran 
ciseo, a leader in the practical applica 
ultraviolet 


tion of filtered longwave 


“hlack light,” reviewed three fields of 


B. H. Hartley, chairman of the newly-formed Arizona Chap- 
ter and 8. H. Simonsen, chairman of the Southern California 
Section get together for a talk. 
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i test itetanding results obtained in 


wl of the 


om © Siena Chek ? DELEGATES to the Pacific Northwest Regional Conference on the steps of the 
ivy-covered Empress Hotel in Victoria, B. C. Approximately 200 attended the 
of Role Chen two-day conference. 
ening On Marel 
i. the morning seasios m in charge 


the at Pacific Northwest Conference 
Features Salute to Lighting Progress 


nferet tas plantert delegates and guests wer of technical sessions and entertainment 
‘ milueted under the direetion of H present to enjoy the full twoday pro Theme of the meetings was “Salute to 
* tonfere (hairmar gram of the Pacifie Northwest Regional Lighting Progress.” 
'? SH. Hazleton, Papers; Matt Conference held at the famed ivy covered The Hon. Claude L. Harrison, mavor 
t. Reception; W. Major Empress Hotel in Vietoria, B.C., Mareh of Victoria welcomed the delegates and 
M 1. Walsl Attendanes Close “eooperation between Van made the opening address of the first 
Entertainment “ r, the home of the British Colum morning meeting. The four sessions were 
M Hot Ward Shafer, 1} ' Sertion, hast te the Conference, and presented as follows 
r, Publications; Harry M LES, members in Victoria resulted is 
nteresting and enjoyable program MouNING Maken 20 


Columbia 


! Harri 


Rev ition Industria Lighting Prac 
urd Krowr Gieneral Electric 


Maren 20 


Pee Scharr. thairmar Puget Seund Section 


Ballast 
Ele 


tric 


Standardization 


of Fixture Beverly 
\ Travis Consalting Engineer Seattle 
Wash 


Design 
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Oregon Section. pre 


Margen 


‘etcher, Chairmar 


siding 


importance of Comfort for Office Lighting” 


George J. Taylor, Day Brite Lighting Ine 

hting in Eastern Canada John 
M. Cheriton, Terento Beard of Education 

Luncheon with Victoria Electric Club at the 
Crystal Gardens-—-Guest speaker, Willard 
( Brown Lighting in Europe.” 


AFTFRNOON Maren 21 


Inland 


Parker 
Chapter, presiding 

NATIVE Indian sweater, made by the Koksilah Tribe, and presented to Mr.‘ in Home Lighting 
Hibben by the British Columbia Section, is tried for size by the President while Co Ltd 

(from 1. to r.) Mrs. H. J. Ashbee, P. A. Donnelly, E. W. Thompson, P. F. Fletcher Breet Lighting, a Science E. B. Karns, 


Westinghouse Electric Corp 


and H. J. Ashbee admire the result. losing Remarks 


Chairman Empire 


oA 
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t im " ndustr leterting 
< 
‘ tere oprising the South Paeifie vag! 
Coast Region, cach presided at a session > 
M 
| 
| 
A presiding 
; - The Trend in Modern Fluorescent 
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The 
quet, held in 


President's Reception and Ban 
the Crystal Ballroom the 
of the first big 


success. Mr. Hibben was presented with 


evening day, seored a 


a native Indian sweater, knitted by the 
local Indians of the Koksilah Tribe from 
& mixture of unprocessed sheep's wool 
and goat hair. Alston Rogers presented 
one of his ever popular demonstrations 
of new developments in lighting equip 


ment, a down-to-earth and entertaining 
review of lighting progress. 

Other entertainment for guests of the 
the beautiful 
the 


and a tea at the 


delegates tour of 


was a 
eapital city located on 282 mile 
long Vancouver Island 
Oak Bay Beach Hotel. 
Credit for the 
skilful 
ducted goes to 
Chairmen, A 
Thompson of 


Fletcher of Victoria 


fine program and the 


manner in which it 


the 


was con 
hard working Co 
and E. W 
and P. F 


and to the 


Donnelly 
Vancouver 
Confer 
and Committee Chair 


ence Committee 


hen 


Conference Committee 


Pr Donnelly, Co-Chairman 
Thompson, Co Chairman 
P. F. Fleteher, Co-Chairman 
E. Ackland 
H. J. Ashhee 
T. H. Doherty 


Jarvis 
J. Lind 
R. G. Seott 


Committee Chairmen 
Finance E. E. 
Papers Ww. J 
Extension H. N. Walters 
Publicity & Printing B. 
P. 8. Fletcher 
Reservations & Registration 


Ackland 

Lind 

Manlove and 
M. Murphy 
Banquet & Luncheon — G. Langdon 
K. Reid 
Ladies’ Entertainment 

A. Evans 
of Victoria 
has done 
LES give 
added impetus to the efforts of a forma 
Ken Reid, 
with the help of the 


Vancouver Section toward the organiza 


Entertainment 
Mrs. K. Reid 
Properties 

The 


ference 


choice as the “Con 


City” much to develop 


local interest in the and to 


tive group, under Chairman, 


which is working 


tion of a Victoria Chapter 


What to See In Cleveland 


When you are in Cleveland, 


either for the LL.B. or on a 


routine trip, vou will be inter 


ested ib many 


light 


For a 


visiting the 


ing installations in town. 


list of these installations, see 


page 24A, this issue. 
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New Oklahoma Chapter Host to 
Southwestern Regional Conference 


Southwestern 
April 
6 through 8, the conference leaders said, 


“Even 


In reporting on their 


Regional Conference held in Tulsa 
It's no 
affair 
literally, 


Texas was impressed!” 
wonder 


that was the talk of the town 


They staged a three-day 


judging from the newspaper coverage, 


both pietorially and in column inches 


The technical program was 
ne. Some 2.0 lighting peo 
from eleven states had an opportunity to 


favorite subjet 


The 


scale, 


meet an’ discuss their 


illumination, of cours entertain 


ment was of convention and par 


handled 


from the 


ticularly well planned and 


A change of pace technical 
afforded by 


including a 


Was several side 
luncheon 
the Engineers Club of 
LES. Pre Hibben 
a Regional V P busi 


Sunday 


meetings, pornt 


Monday 


Tulsa, at 


with 

which sident 
was guest speaker; 
hess meeting joint 
for 
with an inspirational talk by Joha Frank 
on “Art for 


A highlight of 


rnoeon i) 


luncheon both delegates and ladies, 


Living.” 


the neheon meeting 


Tuesday, was the formal presentation of 


the Oklahoma Chapter’s Charter, Presi 
Hibben 


Smith, 


dent made the 
R. G 


group. 


presentation to 


Chairman of the new 


Lapies’ Program 


Wives of the conference delegates were 


entertained with a planned program of 


Mrs. Dak 


tours, luncheons and dinners 


H. Watt entertained at her home for 40 
visitors at a morning mixer opening day, 
aequainted the 
meeting at the After Five Room of Hotel 
Tulsa, Mrs. Robert G. Smith and Mre 
M. J. Myers planned the programs 


to get before luncheon 


Pia Coorra 


LES 
an honorary 
Indian Tribe 
ducted by 
at the 


President S. G. Hibben is 
of the 


ceremonies 


how 
member Comanche 
During con 
Chibitty, Comanche 


Monday 
blood 


Charles 


Indian, dinner dance 
initiated as a 
Pia 


meaning Big Light, and presented with 


evening, he was 


brother He was named Coopta 


an Indian headdress 


Program 


As pleasant as the social program was 


the three full days of technical sessions 


were the high points of the conferenc 


Outstanding speakers presented subjects 


of important current interest which, for 


the record were: 


April 7. Chairman, J. T. Meletio 


This Conference, by W. F Folsom, Regional 
Vice President 
Welcome Address, by 


President, Public 


Robinson, Vice 
Service Company of Okla 
hema 
Repert of 

Ww 
Your Soci i 52 


dent of 


Kegional Vice President by 


Hibben, resi 


ontinued on page LON 


JOINT luncheon meeting with the Engineers Club of Tulsa, sponsored 
Southwestern Regional Conference, April 6-8 in Tulsa, Okla. 
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in industrial SEEING COMFORT 


Shatters precedent with a completely new concept of lighting unit design! 
Masters the brightness ratio problem by directing approx. Ya of light upward! 
Doubles ...even triples...present standards for industrial seeing comfort! 


introduces new methods of installation and maintenance! 


Yes, the new Benjamin “Task Master” is the —ica’s work places! Moreover—“Task Master” 
greatest step UPWARD in industrial fluorescent represents a great step Urwarp in high-speed 
lighting history. It’s a step Upwarp to high installation and trouble-free maintenance, as 
lighting levels without the discomfort which can — shown above. Get full details about this greatest 
often accompany them...a step UPWARD to step UPWARD in industrial seeing comfort... 
complete freedom from annoying ceiling contrast send for FREE “Task waster” Data Bulletin, 
that may cause excessive brightness ratios. Isa — containing complete specifications. Write: 

step UPWARD to greater seeing comfort in Amer- —_ Benjamin Eleetrie Mfg. Co., Dept. 1, Des Plaines, Il. 


Since the introduction of tlaeresecent lighting: é 
reatest STEP UPWARD 
| 


~ 


UPWARD ILLUMINATION COMPONENT directs 
approximately 4 of light towards the ceiling. In 
addition to providing more gen UPWARD few 
of light, this unique construction reduces maintenence 
expense as it practically eliminates herizental oreas 
where dust and dirt can collect. 


DETACHABLE REFLECTORS are hinged to facilitate 
easier, more thorough cleaning right on the fixture; 
er they may be quickly unhinged and replaced 
with reflectors which were previously cleened of o 
bench. 2 simple spring-type clips lock or release 
each reflector... ne tools needed. 


PRE-WIRED .. NO WIRE SPLICING . . All Connections 
mode to Termine! bleck. No need to run line wire 


elready run through a combination spine support end 
lamp shield. (Shielding angle is 35°) Just connect : 
line wires to terminels (see picture A above). For f 


continvevs line installations, simply connect “jumper” 


wires te opposite termina! blocks (see picture B). 


BALLAST AND TERMINAL BLOCK are strategically 
leceted in easily-eccessible end sections... ovt ef 


— | 


the way for more 


Of course, EXCLUSIVE BENJAMIN "SPRINGLOX” 


LAMPHOLDERS ore stendard equipment. They are 
cknowledged as embodying the most edvenced 
lamphelder features. Such os: rugged, all-metal 
construction and unique, patented spring design for 


“quich-in, quich-ovt” lamp meintenence. 


| 
3 
4 2 weys to mount: choin, conduit ond 
1 
4 
| 
~ = Lee 
5 
A 4 through fixture. Furnished with branch circuit wiring 
~ 


BIG LIGHT. 8. G. Hibben, L.EB.8. President, was 
made honorary blood brother of the Comanche 
Tribe by Charles Chibitty at the dinner dance 
of the Southwestern Regional Conference. He 
was named Pia Coopta, which means Big Light. 


ning and work were done by 


members 


Chapters 


the host group, Oklahoma Chapter. Credit 


for this 


mittees 


ne Bicomtield NJ 
April 8 Chairman, R. G. Smith 


and by Lee Allen 
(rk B 


ier man 


Tulse 


Papers 
Benning, 


Afternoon Session BI 


Entertainment Committee: T. C 


Harold F 


Chairman, H. G. Hrivnatz 


Reservation ¢ 
Transportation Committee 


und Osear F 


Miller 


Ladies Reception Committee 


G. Smith 


Myers, General Conference Chair 
Finance Committee: 
Smith, 
and W. T 


and Program Committee 


truess, Jr 


and 


SOUTHWESTERN Regional Conference planners are, left to right 
front row, Oscar F. Shaw, Robert G. Smith, Charies Baum; back 
row Dale H. Watt, M. J. Myers, general chairman, and A. N. deEspensa. 
How well they accomplished their planning is evidenced by the en- 
thusiastic response — “even Texas was impressed!” 


many local 


Michigan Section 
Reunion Dinner Held 

The contest night meeting 
gan “My Most 


Lighting Job” was the oceasion April 8 


from the Several Sections and 


participating, and especially 


for Michi 


is due to the following com Section 's Interesting 


a reunion dinner 


the 


for honoring 22 living 
Many of 


them were from great distances, such as 


past chairmen of Section. 


Dale H. Watt, ¢ 
Weers, E. C. Ober 


Gieorge Bogard who came from Schenee- 
tady ; 
Keteh 
from Pittsburgh, and 
Flint Past 


past 


Arthur F 
K ime ry 


Ivar Stockel from Chicago; Jim 


from Cleveland; Charles Conklin 


BF 


Hrivnatz, 


Art Crawley from 
Smith, H. G 
Flevwd A 


RG President Lee Tayler is a 


Covington the 
Weir, 
und Charles Baum 

Hiram 
Harold F 


chairman of Section, and was 


present. Jim Ketch did a grand job as 


toastmaster at dinner and introduced all 


of the 


Miller, 
pamentites past chairmen in his talk 

The dinner was also attended by Vice 
Fred Compton of the Detroit 
the 


Shaw President 


Mra. R. Edison Co., and manager of sales, 


Mrs. M. J. Myers ‘ 


omtinued on page 13A) 


1.E.S. National Technical Conferences 


A Steite, Dallas Power & 
Albert 


Dallas 
Mie Ce 


J. Carlen Sechrist 
Denver 


The 


means 


success of the conference was by 


ne happenstance Careful plan- 
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September 8-13, 1952-- Edgewater Beach Hotel, Chicago, Ill. 
Week of September 14, 1953-— Hotel Commodore, New York, N. Y. 


Week of September 12, 1954—-Chalfont-Haddon Hall, Atlantic City, N. J. 


Lighting News of Current Interest 
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J 
lighting Costs. by E A. Linsday 
Klectrie Mfg. Co. Des Plaines, 
Hew You Light ft, by Sas 
gent, Sylvania Electric Products In 
| 
i iahting 
and Lighting Deneld M 
‘ Aechitect 
f 
ting in Southwest. by HG. Hrivnat 
" i ' Nouthwest presented 
i Ark Power & Light Co a 
‘ Central Power & Light. Corpus 
Homeherger States tilities 
tikiahema (ioe & Plex 
‘ ma tity 
Floyd Covington. City Public Bervice Bd 
\n ne 
Lathroy Southwestern Ga & 
Shreveport 
Wort ‘ 
lohn liek, Texas Power & Light 
Tom Southwestern Public Service Co 
4 " 
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New G-E mercury lamp stays 
bright without cleaning! 


New reflector lamp also 
available in color improved type 


The new built-in reflector mercury lamp above is also available 
in a special color-improved type, the H400-RC1, for plant 
areas that require lighting with good color rendition. It has 
all the advantages of the lamp shown above, yet gives better 
color than regular mercury lamps. A novel application of phos- 
phor to the inside of the bulb produces approximately the same 
color as a mixture of % filament light and % mercury light. This 
new lamp is available in 400 watts. The H400-R1 and H400- 
RC1 lamps have a life rating of 3,000 hours at five hours per 
burning start, and 4,000 at 10 hours per start. Both have mogul 
screw bases. 


G-E produces first 
mercury lamp with 
built-in reflector 


General Electric's new 400- watt mercury lamp 
for general lighting needs no cleaning or 
maintenance throughout its life under ordi- 
nary use. The first reflector mercury lamp ever 
made available, the G-E H400-R1 is designed 
for foundries, welding shops and other plant 
areas where collection of dirt on fixtures 
severly cuts light output and high mounting 
makes cleaning difficult. 


Because the reflector is built-in, dust collect- 
ing on the sides of the lamp can't reduce light 
output. The highly efficient reflecting surface 
controls the diffusion of light, directs it down- 
ward through the bottom of the bulb where 
little or no dust collects. The new H400-R1, 
shown at left, generates light of the regular 
mercury color. 


1000-watt lamp added 
to regular G-E mercury line 


This new G-E lamp fills the gap between the 
400-watt and 3000-watt lamps in the regular 
G-E mercury line. Producing 52 lumens per 
watt, it is the most efficient of the mercury 
lamps used for general lighting. Particularly 
suited for high mounting in industrial areas 
where low cost of light is desired. 


You can put your confidence in — 
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Wherever there 
is light... 


For visual signals, for controlled distribution of light, for colored 


floodlighting effects, for intense concentration of light in beams or 
for uniform coverage of limited areas, Kopp lenses, color filters or 
roundels give the control and modification desired. Whether it be a 
traffic signal lens designed to concentrate the beam in the area 
where it is most easily perceived by motorists, or an indicator 
light to warn a housewife that one of her appliances is in operation 

Kopp engineers can develop the most effective design, and Kopp 
craftsmen produce parts that are accurately made and dependably 
uniform in color, dimensions and transmission value. 

Our well-staffed, modernly-equipped laboratory is prepared to 
study your requirements and develop designs that will meet your 


most exacting specifications. 


KOPP GLASS, Inc. 


SWISSVALE, PA. 
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(Contineed from page 10A) 


L.E.S. Regional V-P Fred 
Paul 


E. 0. George. 
Winkler was 
Cornelisen of Curtis came over from Chi 
eago, and Hayden Carney came up from 
Toledo; alse Dan Dunn of Lighting 
Products was in from Highland Park, 
Illinois. 

One hundred and fifty people sat down 
to dinner in the Colonial Room of the 
Detroit Leland Hotel, following a cock 
tail hour. It was a memorable evening 
for Michigan Section members. 


in from Cleveland, 


1.E.S. Lighting Club 
Organized in Greenville, S. C. 


Local LES. members in Greenville, 
South Carolina have established a Light 
ing Club there, under the sponsorship of 
their parent Chapter, Carolinas, to meet 
for luncheon once a month. The project 
promises considerable success as an 
group, 
widen the scope of the Chapter’s services 


to its outlying members, as well as a 


and an opportunity to 


chance for local members to meet and 
discuss subjects of common interest. 

Twelve local members attended the 
organization meeting on February 4 and 
elected officers to direct the Club's 
affairs. J. W. Lewis, Duke Power Co., 
was elected Chairman; L. W. Burdette, 
of J. E. Sirrene & Co. is Vice-Chairman ; 
Glenn Rice, Huntington and Guerry Elec 
trie Co., will serve as Secretary Trea 
surer. 

Additional successful luncheons have 
since been held on March 3, April 7 and 


May 5. 


Ohio Valley Section 
Sponsors Lighting Caucus 


The full day conference at the Hotel 
Sinton, Cincinnati, March 31, lived up 
to its pre meeting billing as a “colossal 
Lighting Caucus.” Actually the meeting 
turned out to be a one-day convention, 
with 175 people attending, many from 
considerable distances. This was in line 
with the purpose of the meeting, since 
it was designed particularly to provide 
an opportunity for members living some 
distance from Cincinnati to attend a See 
tion meeting. For such members, the 
eaucus wrapped up light Section meet 
ings, as it were, presenting eight out 
standing speakers on highly educational 
subjects, plus a top tenderloin dinner 
and cocktail hour. 


Arrangements for this successful proj 


(Continued on page 16A) 


Society Events 


May 7, 1958—Meeting of 1.E.5. Council Ex- 
ecutive Committee, Cleveland, Ohio. 


May 22-23, 1953-—— Fast Central Regional Con 
ference, Webster Hall Hotel, Pittsburgh, Ps 


June 18, 1952 — Meeting of 1.8.8. Couneil, 
Hotel Prescott, Swampscott, Mass 


June 19-20, 1952 — Northeastern Regional 
Conference, Hotel Preston, Swampscott, Mass. 


July 10, 1952 — Meeting of LE.S. Council 
Executive Committee. 


September 8-13, 1952 -— Illuminating Engi- 
neering Society, National Technical Conference, 
Edgewater Beach Hotel, Chicago, Ill. 


Industry Events 


May 4-8, 19523-——The Electrochemical Society, 
Inc., National Convention, Benjamin Franklin 
Hotel, Philadelphia, Pa. 


May 5-7, 1958 — Engineering Institute of 
Canada, 1952 Annual Meeting, Hotel Van- 
couver, Vancouver, B. C. 


May 5-9, 1952 — 35rd Annual National Res 
taurant Association, Convention & Exposition, 
Navy Pier, Chicago, Il. 


May 6-9, 1952 — Fourth International Light 
ing Exposition & Conference, Cleveland Mu- 
nicipal Auditorium, Cleveland, Ohio 


May 8-9, 1952 — Public Utilities Advertising 
Association, Annus! Convention, Hotel Radi 
son, Minneapolis, Minn. 


May 12-13, 1952 — Electrical Contractors 
Association of Ontario, Annual General Meet 
ing, General Brock Hotel, Niagera Falls, Ont. 


Spring Meeting of the 
Association of Electri 
Hotel Victoria 


May 13-15, 1952 
Pacific Zone, National 
eal Distributors, Empress 


B. ¢ 


June 2-5, 1952 — Edison Electric Institute, 
20th Annual Convention, Cleveland, Ohio. 


June 29-July 7, 1952-—-New York State 
Association of Electrical Contractors and Deal- 
ers, Inc., Saranac Inn, Saranac, N. Y. 


July 6-11, 1952-— New York Lamp Show, 
Hotel New Yorker, New York, N. Y¥ 


August 19-22, 1952 — Pacific General Meet 
ing, American Institute of Electrical Engi- 
neers, Phoenix, Aris. 


September 8-10, 1952—American Standards 
Association's Third National Standardization 
Conference, Museum of Science and Industry, 
Chicago, UL 


September 8-11, 1952 — Institute of Traffic 
Engineers, Annus! Meeting, Hotel Sherman, 


Chicago, I. 


Ss b 29 - Octob 2, 1952 Annual 
International Municipal Signal 
Hotel Statler, Boston, Mass 


Convention, 
Association, Inc., 


October 1-3, 1952—Canadian Electrical Man- 
ufacturers Association, 8th Annual Meeting, 
General Brock Hotel, Niagara Falls, Ontario. 


17th Annual Confer 
Association of Electrical 
Minneapolis, Minn 


October 1-4, 1952 
ence, International 
Leagues, Radisson Hotel, 


October 7-9, 1952 —- Pacific Coast Regional 
Restaurant Convention and Exposition, Bilt- 
mere Hotel, Los Angeles, Calif. 


October 13-17, 19523-—Fall General Meeting. 
American Institute of Electrical Engineers, 
New Orleans, La 


October 20-21, 1952 
trification Conference, 
Mich. 


October 20-24, 1952 — 40th National Gafety 
Congress & Exposition of the National Safety 
Council, Chicago, Il. 


November 10-13, 1952 — Nationa! Electrical 
Manufacturers Association, Haddon Hall Ho- 
tel, Atlantie City, N. J. 


National Farm Elec 
Hotel Statler, Detroit, 


Movember 17-19, 1952 39th National For 
eign Trade Convention, Waldorf-Astoria Hotel, 
New York, N. Y. 

November 19, 1952 —. 84th Annual Meeting, 
American Standards Association, Waldorf- 
Astoria Hotel, New York, N. Y. 


19-23, 1953.—Winter General Meet 


June 8-21, 1952-— Inte ional Or izati 
for Staedardization (180), General Assembly, 
Council and a Number of Technical Commit 
tees, Columbia University, New York, N.Y. 


Week of June 9, 1952-—44th Annual Con- 
vention, National Association of Electrical 
Distributors, Atlantic City, N. J. 


June 9-13, 1952-— Third Annual Conference 
on Industrial Research, Columbia University, 
New York, N.Y. 


June 23-27, 1952. Summer General Meet 
ing, American Institute of Electrical Engineers, 
Hotel Nicollet, Minneapolis, Minn. 


Week of June 23, 1952-—American Society 
for Testing Materials, 50th Anniversary Meet 
ing. Hotels Statler and New Yorker, New 
York, N. Y. 


June 30- July 2, 1952—Canadian Flectrical 
Association, Annual Convention, Banff Springs 
Hotel, Banff, Alta. 


TELECAST —Lighting News of Current Interest 


ing, American Institute of Electrical Engi- 
neers, New York, N. Y. 


March 9-12, 1953-—National Electrical Man- 
ufacturers Association, Edgewater Beach Ho- 
tel, Chicago, Il 


Week of May 24, 1953—<45th Annual Con- 
vention, National Association of Electrical 
Distributors, Stevens Hotel, Chicago, Il. 


June 29-July 3, 1953 — Summer General 
Meeting, American Institute of Electrical En- 
gineers, Atlantic City, N. J. 


August 18-21, 1953 — Pacific General Meet- 
ing, American Institute of Electrical Engi- 
neers, Vancouver, B. C. 


ber 21-26, 1953 — 25th Jubilee Meet 
ing, International Association of Electrical In- 
spectors, Edgewater Beach Hotel, Chicago, Ill. 


November 9-12, 1953 
Manufacturers Association, 
tel, Atlantic City, N. Y 


National Electrical 
Haddon Hall Ho- 
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Control of Daylight 


is accomplished with 


PC Functional Glass Blocks 


With PC Functional Glass Blocks, the most exacting daylight control and 


distribution needs can be met without shading. They afford maximum day- 


light uthzation, provide a cheerful daylight environment, add to architectural 
beauty by day and mght and effectively complement the electric lighting 


system in the “Co-ordinated Classroom”. 


TPC Functional Glass Blocks include two principal types. One type controls 
light by bending of directing it upward. The other type by diffusing it. ‘The 
Wight directing glass blocks, installed above eve level, have internal prisms 
that project inerdent daylight above the field of vision and thus distribute 
Bllumimation with remarkable uniformity throughout the room. The light- 
Piffusing glass blocks break up harsh rays and flood interiors with softly 
hebt of high quality. 


For complete information on daylighting buildings with PC Functional Glass 
Blocks, write to Pittsburgh Corning Corporation, Dept. Q-42, 307 Fourth 
Avenue, Pittsburgh 22, Pa. 


Be sure to visit our Booth No. 313, 4th International Lighting Exposition, M 


Cleveland, Ohio, May 6-9, 1952. 


There are two types of PC Func- 

tional Glass Blocks —light-di- 

recting and light-diffusing. They 

are available in and 12" Evewentary Scnoor, Western Sprines, 
square sizes, 


Here i is an excellent example of a completely 
“Co-ordinated Classroom”. Daylight i con- 
trolled, and co-ordinated with artificial light, 


CORNING 
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Control of Light is Basic t 
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_ the “Go-ordinated 


GOOD. Lumincires with minimum 
end i transh Y permit 
transmission of doylight. This furthers 
trol of light. 


Control of Artificial Light 


is accomplished with 


Wakefield Luminous-Indirects 


Because the Wakefield Star (fluorescent) and Commodore (incandescent) have 
plastic reflectors whose brightness is about the same as the ceiling, no glare 
either direct from the luminaire or reflected from a glossy surface can meet 
the eye. This is basic to the “Co-ordinated Classroom”. 


Because the Wakefield Star and Commodore put most of the light on the ceil- 
ing, making the ceiling apparently the principal light source, hght is distrib- 
uted evenly all over the room in such a way as to provide soft modelling shadows 
for three-dimensional seeing. This is basic to the “Co-ordinated Classroom”. 


Because the Wakefield Star and Commodore have a minimum opaque cross- 
section (metal) and a maximum of translucency (plastic), fullest transmission 
of directed daylight is permitted to the ceiling. This is basic to the “Co-ordi- 
nated Classroom”. 

Wherever you see “Co-ordinated Classrooms” you will see Wakefield lumi- 
nous-indirect luminaires providing the supplementary lighting. For complete 
information and helpful literature, write to The F. W. Wakefield Brass Com- 
pany, Vermilion, Ohio. ‘4 
Visit our Booths No. 301-302 at the 4th International Lighting Exposition, 

May 6-9, 1952, Cleveland, Ohio. 


i 
There are two types of Wakefield 
luminous-indirett luminaires — 
the STAR (fluorescent) and the | 7 
COM MODORE (incandescent). 
Both have translucent Plaskon 


Arcurrects: Bercer, anp SAMUELSON 


by PC Functional Glass Blocks. Artificial 
light is controlled, and co-ordinated with day- 
light, by Wakefield luminous-indirect Stars. 


way 1952 


GOOD. Tosr lighting shovid dintribute 10 BAD. Opcave wminaires reduce the ° 
as to be opporently shodow-free, re- ciency of light-directing gloss block ond vilest 
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from page 134 


William V. Misrach, 


Program Chairman 


ect were made by 


Ohio Valley Section 


(leorge H Beiter, Seetion (Chairman 


served as Chairman of the caucos, and 
Regional VP F. C. Winkler 
did job 


for this suce 


did a splen 


as moderator. Those responsible 


eesful meeting recommend to 
other Sections and Chapters this means 
segment of the See 


of serving a wide 


tion membership 


rogram of the meeting, starting at 


noon, through the evening, included 
Incandescent & Keflect Lamps by Kirk 
M. Heid. themeral Flectric ¢ 
(ese Ihechare Lams by Alfred 
Paulas, Weeting? a Electric 
Flauerescent Lamps y K M. Smart, Syl 
vania rod a 
Halle t al Testing 
al alories 
Fixture Maintenance & Inetallation 
‘ mercies by Kay Hildebrecht, Edison 
Marquette ¢ 
nduetria W. Wright, Deleo Div 
‘ er . 
Put Hearing Chance t uit the experts 
‘ kta and Dinner 
Sales b « by Stephen Douglas, The 


FOUR of the eight speakers, all I1.E.8. Members, participating in the highly 
successful “Lighting Caucus” conducted March 31 by the Ohio Valley Section in 


Cincinnati. L. 


to r. F. ©. Winkler, Great Lakes Regional V.-P.; R. M. Smart, 


Alfred Paulus, and Kirk M. Reid. Some 175 people attended the meeting. 


Summary of Action Taken 


At April Council Meeting, Chicago 


rh presence im Chicago of many 
LES. members, at the Edison Electric 
Institute meeting April 1 te 4, afforded 
an opportunity for a Chicago meeting of 
LES Council, and the attendance of 
eevera members. The meeting was 
held March 31, prior to the E.E.I. con 
ferences, at the Edgewater Beach Hotel 


Hilden 
Past Presidents, 
Walter Sturrock Viee Presi 
proxy for A. H 


Strong 


Present were: SS. G President, 


presiding Giod 
lard and 
Hardacre 
Manwaring and FE. M 


Seeretary, C. Keller: Tre 


lents, G. K 
(ieneral!l 
wurer, R. F 
Hartenstein \ 
proxy for G. W. Reals: J. R 


Directors James 


Chambers 


proxy forl \. Hobba: M. N. Waterman 
prox for ID. M. Jones; R. J 
thaler proxy for R. A. Palmer ey 
Wakefield proxy for J. 8 
Regional Vice Presidents \ 
proxy for W. E. Folsom, I. H 
Hildebrand, N. Laupp, R. C. Paslay 
R. G. Slauer \. D. Hinekley, 
Secretary, L.. Croueh 
ter; Ruby Redford 


Advertixing and 


Schuehert 


Foulkes 


Executive 
Technical Direc 
Editor; C. E. Ellis 


Promotion Manager; 


and W. Brown, R. BR turton, 
H. Charech, E. C. Huerkamp, P. F. Kauff 
man, |. K. Lambka, R. R. Lask, J. E 
Mueller, L. B. Paist, C. Shotwell. I 
EF. Tavier, L. ¢ T wieh W. A. Weibel 
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Those attending Council for the first 


time heard the Society's officers conduct 


Council business, including reports on 


financial status, progress reports from 


a number of committees, and discussion 
on many pertinent matters 

included the eleetion to 
of 20 Members, 64 


Students 


Action taken 
membership in 
Associate Members and 5 


Membership totals were reported as fol 


lows 
September 30, March 31, 
1951 1952 
T1868 Total Membershi; 7452 
2 Members Emeritus aa 
42 Fellows 
1700 Members 1760 
Associate Members 
209 Student Members 262 
"Includes 10 Fellows 
New SusTaintne 
(. C. Shotwell, Chairman of the Sus 


taining Membership Committee presented 
for Council's approval, four Sustaining 


Members, and action was taken electing 
Continental Electrical Construction Co 
1540 Southpert Avenue 

Chicago 15, I 


(Mficial Representative: Leo Wits 
Grayco Products 
890 N Kedzie Avenue 


Chicago, Illinois 


Oficial Representative A Orelove 


Lighting News of Current Interest 


(iuardian Light Company Ine 
Lake Street 
‘ak Park, Iinois 


(ficial Representative: W. 8S. Akely 


Wasco Flashing Company 
87 Paweett Street 
Cambridge, Mae« 


Representative: Selig Priedbere 


Mepat Awarp To 
H. H. Maepsick 


of Council on the 
Medal Award 
Committe was taken, naming Herbert H. 


Unanimous action 


recommendation of the 


Magdsick the recipient of the LES. 
Gold Medal Award for 1952. A full re- 


port of Mr. Magdsick’s election to this 
honor is scheduled for the June issue of 
ILLUMINATING ENGINEERING, 


LocaL ACTIVITIES 


E. F. 
tivities report for A 


Strong presented the Local Ac 
H. Manwaring in 
dieating progress of five guides underway 
for guidance on procedure in conducting 
local Society affairs. 


These included: 


Section and Chapter Guide 
Section and Chapter Meetimg 
Student Branch Operation 
Chapter Organization 


Study Club 


His report also indicated wide partici 
pation in the current Society contests for 
“My Most Interesting Lighting Job.” 
Several local contests have already been 


(Continued on page 204 
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wit PLEXIGLAS 


You may well think you are under a naturally-lighted skylight 
when you visit this gallery at the Museum of Fine Arts 

in Boston. The effect, however, is obtained by the use of 
translucent white diffusing panels of PLEXxIGLAs acrylic 

plastic, mounted below fluorescent lamps. 


PLexiccas luminous ceilings provide high quality lighting in 
eight new exhibition rooms at the Museum. The totally diffused 
illumination is free of shadows and reflected glare. The effect 
of daylight, the most desirable condition for human vision, 

is achieved and the disadvantages of depending upon natural 
light, with its constantly shifting values, are eliminated. 


The even spread of artificial light across the PLexicias 
surfaces and the absence of visible lighting fixtures make the 
luminous ceilings architecturally appealing. Higher light 
intensity and full color values for the paintings are supplied by 
directional louvers and recessed spotlights. 


PLexicias luminous ceilings satisfy the requirements of 
architects and lighting engineers for low brightness ratios, 
high illumination levels, excellent diffusion, and fixture-free 
appearance. In addition, the lightweight yet strong diffusers 
are removed easily and safely for cleaning and for access 

to the lighting source, resulting in a sustained high level 

of lighting performance. 


If you have a lighting problem, investigate “daylighting” 
with a PLexicias luminous ceiling. We will be glad to send 
you technical details about the installation shown above. 
Write for them. 


The Rohm & Haas exhibit at the Fourth International Lighting 
Exposition and Conference, May 6-9, Public Auditorium, 


Cleveland, Ohio, will be in Booth 153. 


Special Galleries, Museum of Fine Arts, Boston, 
Massachusetts. Architects: Leland and Larsen, 


Th 


Boston. Miuminating engi npson Engi- 
neering Company, ton. Photograph cour- 
tesy of Genera! Electric Company. 


fon 
ROHM HAAS 


COMPANY 


WASHINGTON SQUARE, PHILADELPHIA 5, PA. 
principal furrign countries 


PLEXIGLAS tredemerk, Reg. U.S. Pot. OF ond 
other principal countries in the Western Hemuphere 


Canadian Distributor: Cryste! Gloss & Plastics, Lid. 
130 Queen's Quey of Jervis Street, Torente, Ontoric, 
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Th» 4 sphere light 
output. This exacting test only one 
of the 247 tests imposed on Weeting- 
house fluorescent lamps to maure mas- 
imum Lighting economy 


the all unpertant step, skilled workers 
check the coating of Westinghouse fluores 
cent lamps to ave that it is perfectly uni 
form and free of flaws. 


Here the electrode is carefully sealed into 
the lamp prior to the air-exhaustion and 


myection of the krypton-argou starting gaa, 


Lamp 
Westinghouse Blectric Corporation \ 
Bloomfield New Jersey 


Westinghouse 
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NEWS FROM 
WESTINGHOUSE, THE 
FASTEST-GROWING 
LAMP MANUFACTURER 
by Sam Hibben 


EP DID YOU KNOW? 


Many deep sea fish have built-in 
fluorescent lights, but one of them 

: has a twist: The sub-order Cera- 
tioidea has its fluorescent lamp on 
the end of a pole! Smaller fish go 
after this luminous bait, and wham 
—they get eaten. The trick, I 
suppose, is how to keep big fish 
from going after the bait —but 
big ones seldom go that deep, and 
many lighted-up fish can dim out 
at will. 


© Fish, incidentally, have 


—like onions, cabbage or dozens 
of other foods—wholesome but 
penetrating odors when cooked. 
Westinghouse has just intro- 
duced a tiny lamp that destroys 
odors—it really does. The lamp 
puts out rays that create ozone, 
and the ozone oxidizes the float- 
ing molecules of most common 
odors. It's easier to operate than 
explain, but it costs only about 5¢ 
a week to burn and it keeps air 
fresh and sweet. 


A THOUGHT FOR THE DAY: 


Your eye lenses act much like a 
camera's. This means that the 
image on your retina is upside 
down. That is, the top of a tree 
registers on the bottom of the 
eyeball. You've simply learned to 
interpret it around again after the 


Real savings are made possible with this new Westinghouse 
90-watt fluorescent lamp, and here’s why . . . 


This new lamp gives 6% more light than the 85-watt electric impulses have carried the 
fluorescent lamp, yet uses only 2% more current. What’s “television” picture to the brain. 
more, its high light output is consistent, for even after Had you known you were that 
7500 hours of operation it still out-produces any other lamp smart, or does the world still look 
in its class. upside down? 


In short, there’s top lighting value from this new economy- Diese nent manth. 

size fluorescent tube! For any industry or business looking 

for better lighting at lower cost, this is the tube to use. Asarte 


WESTINGHOUSE LAMP DIVISION Dent. AF 
| NEW JERSEY | WESTINGHOUSE 
| I'd like to know more about the new 90-watt Westinghouse Fluorescent | 
Lamp. FLUORESCENT LAMPS 
| STILL COST LESS 
IN 1940, YET BURN 


stare SEVEN TIMES LONGER! 
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‘ page 164 
' ted, with the winners set to com 
pet n the next level, the Regional (on 
ons 
New CHAPTER 
Laupp, Midwestern Regional V P, 
presented a petition for Charter to estab 
oh a new LES. Chapter in Peoria 
lilinois, formed by members released by 
the Chicago Section The petition indi 
cated the group met all Constitutional 
requirements and carried th Chieago 


and Mr 


tion of favorable 


Seetion's Laupp's recommenda 


action founcil ap 


proved the granting of a Charter to this 


hew group, to be known as the Central 
Illinois Chapter 

From other regional V P's additional 
new Chapters appeared to be in prospect 
Wirmingham, Ala.. Memphis, Tenn., 
Riehmond, Va., Green Bay, Win Du 


uth, Minn, Albany, Troy and Sehenes 


tady in New York, Columbus and Day 
ton, Ohio, Albuquerque, San Diego and 
San Jose, California 
Trea 
(m petition from the Rochester Chap 


ter, presented by L. ¢ Iwichell in the 


ibwence af Regional VP F. C. Winkler, 
Section statue was approved for this 
Krouy 
HisTonieaL COM MITTEE 
f'me Committee report of especial in 
terest was that presented by Mr. R. B 
Kurten, Sr Member Emeritus, Chair 


man of the Historical Committes Mr 


Burton showed some resuitea of a very 
ther ») survey he had made on the his 
tory of the lighting fixture industry from 
ts inception, together with a bibliog 
raphy on this subjeet dating from 1802 
Interesting museum piece pietures per 
taining to the histery of lighting as an 
ndustry were examined by Council 

The General Seeretary reported com 
munication from C. O. Martin, Vice Pres 
dent South Pacifie Coast Region, indi 
ating action by the Regional Nominat 

g Committ to name Leonard A 
Hobbe Regional \ President for the 
South Pacifie Coast Region in the term 
beginning Oetober 1, 1952. He then pre 


sented Mr. H 


resignation as 


letter submitting his 


Director of the Society 


for the remaining term of bis offiee in 
order that he may serve the Region as 
Viee President 


See list of Sustaining Members, 
starting page 31A 
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LUMINOUS SIGN of the New England Section, I.E.8. poses with some of the 
members of the Section’s Executive Committee, who are: (seated) R. B. Brown, 
Jr.; W. E. Schwanhausser, Secretary-Treasurer of the Section; F. J. Vorlander, 
Section Chairman; J. W. Young; and (standing) W. B. Kennedy; E. J. Perkins; 
L. 8. Cooke; H. C. Mayer, substituting for D. T. Carter; Philip N. Rugg. 


Luminous Sign Identifies 
New England Section, 1.E.S. 


No New 


Section holds its meetings, that location 


matter where the England 


ean now be marked as an LES. activity. 
\ luminous sign of acrylic plastic, two 


feet in diameter and five inches deep, 


internally coated with plastic coloring of 
the LES. Emblem and striping in royal 
blue on a golden yellow background, and 
internally lighted by a cold cathode cir 


cular tube, is placed in the lobby outside 
the monthly meeting rooms to serve both 
and as a guide to 
The 
donated to the Section by Mr. Joe Dono 
President of Plastics, 


Ine., Boston 


identification 


members and visitors sgn was 


van Colorvision 


the 
Northeastern Regional Con 
Mass 


intends also to 


The 
sign at the 


Section use 


ference in June 19 


and 20 


Swampscott, 


Home Lighting Exposition 
Planned in Miami 


The 
LES 


sion, 


Florida Chapter of 
is planning an educational expo 


Southeast 


featuring proper home lighting 


and the latest developments in the field 
to be held next 


of illumination, 


Architeets, builders, interior decorators 
and electrical engineers in the vicinity 
have been meeting with Jacob H. Blitzer, 


residential lighting chairman of the 


Chapter, to map their program. 


Lighting News of Current Interest 


Scheduled for November 20, the expo 
sition will aim at educating the public 
on the type of light sources required for 
the home and will demonstrate how light 
ean be used to decorative advantage. 

Serving on the committee of sponsors 
with Mr. Blitzer, are: 


Newt. H. Bollinger, Chairman of the Chapter, 

RK. W. Bostwick, Florida Power & Light Co., 

Dr Frank B. Lucas, School of Engineering, 
University of Miami 

Robert Fitch Smith, Seuth Florida Chapter 
American Institute of Architects 

Mrs. Marion Jones, associate professor of 
Home Economics, University of Miami 


Three Plans Underway for 
U. S. Technical Publications 
Needed Abroad 


Support for programs to meet the 
pressing needs of other countries for 
technical and professional books has 
been urged by the U. S. National Com- 
for UNESCO. Three 
plans are now in operation in this 
The UNESCO-CARE book 
program, 1944, 
is aimed to meet the most specifie re- 


mission main 
country. 
buying inaugurated 
quirements for scientists, educators, 
teachers and students. The U. S. Book 
Exchange is another medium for both 
gift and exchange operations. A third 
aimed to 


device, overcome currency 


barriers to the distribution of publica- 


(Continued on page 234A) 
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mitchell lighting 


Commercial 

Fluorescent Lighting 
More thon 70 superb Commercial 
luminaires, described in detoil— 
for quick, tailored-to-the-job 
specification. 


lite” 
Lighting for industry 


You'll find it easy to specify for 
ony industrial installation. Choose 
from 82 Dynalite Job-Rated units 


These MITCHEM catalogs present complete construction 
and performance details in clear, uniform, quick-reference 
style You get application data, specifications, features, 
dimensions, curves for every model —for quick, proper 
specification and installation planning 


Mitchell Manufacturing Company, Dept. 3-E 
2525 N. Clybeourn Ave., Chicage 14, Ill. 
Please send Commercial and Industrial lighting Catalogs. 


MITCHELL 
Manufacturing 


Chicago 14, Illinois 
im Canada 19 


easiest to specify 
save time, specify properly for every lighting need with these 2 data-packed catalogs z 
| 4 
. 
“At 
Where Quality Counts—_ ; 
MITCHELL lighting unit. These 
‘ 
may 1952 21A ape 


QUALITY LIGHTING 


wall. All units are mounted on vibration absorbers to 


The lighting industry preaches the idea that ade- 
quate expenditure for proper lighting is a good 
investment—but we don't always practice it. 

Not so the Consolidated Edison Company of New 
York who recently found it desirable to modernize 
the lighting of their Turbine Room at their Waterside 
Power Plant. 

The installation comprises 186 suspended 1000- 
Watt Rambusch Bi-Post Downlites especially 
adapted for easy relamping from top of crane. In 
addition, 14 Special Rambusch Shovel Downlites are 
mounted on the catwalk spanning the eastern end 


avoid transferring building vibrations to the lamps. 

Units are spaced approximately 8’ x 14° on cen- 
ters and are suspended 85’ above floor level, and 
deliver better than 40 f.c. at average work level 
after more than one year in service. 

Experienced lamp life is 1100 hours (the T-24, 
1000-Watt, Medium Bi-Post lamp, which is used, has 
a rated life of 1000 hours). 

Selection of the Rambusch Downlite was based 
upon its positive light control, its glare-free appear- 
ance and rugged construction. 


DESIGNERS - MANUFACTURERS 


RAM RB u § C by 40 WEST 13th STREET, NEW YORK 11, N. Y. 
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Continued from page 20A 


tions, is the (NESCO Book Coupon 
scheme. 

The CARE book program calls for 
hook 
packages “to meet the hunger of the 
mind” in much the that 
CARE food packages are handled. The 


magazine 


the purchase and shipment of 


same way 
book packages, and a few 
subseriptions, are consigned to institu 
tions rather than individuals and the 
program is operated in this country 
through national organizations. Ship- 
ment and handling is arranged through 
the CARE headquarters at 50 Broad 
Street, New York City. 

Book Ex- 
260 


Operations of the U.S 
change involve contacts with 
braries in 50 foreign countries, as well 
as 200 libraries in the U. S. The ex- 
change of publications is tge long 
range objective of this operation, rath 


donation program of its 


er than the 
predecesspr, the American Book Cen- 


ter. 
The Exchange 
search materials of all types 


concentrates on re 
books, 
tields 
ranging from the seiences to literature, 


pamphlets and periodicals—in 


art, history and philosophy. 

The UNESCO Book Coupon Scheme 
is designed mainly to help overcome 
the difficulties of 
tries in obtaining publications. Unable 


soft-eurrency coun- 
to purchase books and periodicals with 
their own money, institutions and indi. 
viduals in soft currency countries can 
place orders in hard currency countries 
or among themselves through use of 
UNESCO UNESCO 
paying supplying countries in their 


coupons — with 
own currencies. The coupon plan has 
heen described by Luther Evans, Li- 
brarian of Congress, as “an outstand- 
ing example of UNESCO's practical 
approach in overcoming one of the 
toughest obstacles to the free flow of 


information among peoples.” 


Educational Program Announced 
For Young Engineers 


A new educational desig 
nated as the WestinghouseJohn Hop 
kins Awards in Electrical Engineering 


for 1952, has been established to help 


program, 


young people pursue careers in the field 
of electrical engineering. The awards 
students a 


will enable thirty year to 


combine work experience at Westing 
house with technical studies at the 
MeCoy College of The Johns Hopkins 


University. 


ONLY FRENCH speaking Chapter in LE.S., in @uebec, Canada. With meetings 
conducted in French, this Chapter has grown in size and in local renown, attract- 
ing high attendance to some eight meetings each year. 


IMumination Is Vital Phase 
Of Army Research Program 


In a report by the Engineer Research 
and Development Laboratories, Fort Bel 
Trends for Engineer 


voir, Va., on the 


Research and Development, illumination 
for military purposes is listed as an im 
portant need of the Corps of Engineers 
demand 

Basic 
sources 


effective 


Searchlight 
for tactical 


units are again in 
Korea 


light 


purposes in 
studies in 


and the 


high intensity 
most 


The 


infrared equipment, proven ef 


techniques of 


utilization are underway. improve 
ment of 
Okinawa 


fective in the campaign, for 


night combat is also a chief concern 


Lighting Session Featured 
At Electrical Industry Convention 
Commercial, industrial and residential 
phases of lighting were featured at the 
All Industry 
1952 Eleetrieal Industry Convention and 
Trade Minn., 
February 24 to 28. Sponsored by the 
North Central 


convention 


Lighting Meeting of the 


Exposition, in St. Paul, 
Electrical Industries, the 
attended by 
North and South Da 


was delegates 


from Minnesota, 

kota and lowa. 
The meeting on lighting consisted of 

speeches by Don Caverly, Sylvania Elec 


trie Products, Inc., who covered the topic 
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of commercial and industrial lighting 


for defense; Carl Jensen, Westinghouse 
Eleetrie Corp., who presented a demon 
stration of new lighting 


Mrs 
building 


applications ; 
Folke Victorsen, Minneapolis home 
contractor and L. H. Hruby, 


(ieneral Eleetrie who appeared to 
gether to give the home builders’ view 
of the 


presided as 


Louis Riegert, chairman 


Section of LES 


point 
Twin City 


master of ceremonies. 


C.L.1. Spring Program 
Now Underway 


The Spring Quarter Program of the 
Chicago Lighting Institute offers Part I 
of the course on Electricity in Commer 
continuation of the 
The ten 
meetings of this course are being held 
Wedpesday, April % through June 
11. Instructors are: Frank R. 
MeShane; Lighting—E. F. MeDonnell, 


Jr.; Air Conditioning—G. Gill FPreyder. 


cial Buildings, a 
classes in the Winter Quarter 


every 


Wiring 


The lecture and laboratory sessions in 
the Lighting Fundamentals Course, given 
during the Winter Quarter, are being re 
peated with Robert Ligare again instruc 
tor for the lectures and William Richards 
for the laboratory sessions. The twelve 
lectures run from April § through June 
24 and six laboratory meetings are held 
every other Thursday from April 10 
through June 19. 


(Telecast Continued on page 24A) 
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Installations 


CLEVELAND 


Cless of Job Installation at Address i ing Feat 
Artist's & Drafting Room B. K. Elliott Co 636 Huron Fluorescent and filament lighting, all glass 
Supplies Store front 
Bank Bank of Ohio 921 Huron Large custom-made luminous elements 
tank Central Natl. Bank 509 Euelid Large-cell louverall, luminous ceiling, fila- 
ment downlights 
. Bank Central Natl. Bank 123 W. Prospect First plastic ceiling in Cleveland; recessed 
downlighting, surface-mounted slimline 
; Hank Viayhouse Square 1718 Euelid Luminous ceiling, luminous elements 
(Central Natl. Bank 
Cathedral St. John’s (Catholic) 1007 Saperior Lanterns and downlighting 
Open 6 
Cathedral Trimity (Episeopal) 22nd & Euelid Lanterns with decorative lighting in nave 
Open Sam-5em Daily 
Chareh St. Paul's (Episeopal) Fairmount & Modernistic interior with downlighting, some 
Open Gam-Seat Daily Coventry fluorescent in stairwells, floodlighting in 
tower 
Conference & Teaching GK. Lighting Institute Nela Park Many types of lighting, exhibits and demon- 
Center strations 
Conducted tours 10am & Sem, Mon. thru Fri., Open House 7-l0epm Tuesdays) 
Customers’ Room Cleveland Electr 75 Public Square Ceiling recessed fluorescent luminaires with 
{ Utility Company glass lens plates 
Dept. Store Highee Co Public Square Show windows; recessed downlights and 
perimeter lighting in Sports Center 
Dept. Store Sterling. Lindner-Davis 13th & Euelid All-round good store lighting 
Electrical Manufacturing Westinghouse Elee. Corp. 1216 W. 58th St. Office, commercial, industrial and other types 
(Contact W. P. Werner, of lighting 
> & le Store F. W. Woolworth Co 308 Euclid High-level De Luxe cool white installation 
Floodlighting Interesting examples are to be seen at Cleveland Health Museum, 8917 Euclid, Cleveland 
Museum of Art, Wade Park, and Cleveland Municipal Stadium, West 3rd on the lakefront. 
Florist Shop Ethel L. Dryfoos 1820 E. 13th Effective use of spots for atmosphere 
Florist Shop Jones Russell, Ine 1026 Euelid Combination fluorescent and filament lighting 
Florist Shop (i, W. Mereer, Ine 1418 Euelid Combination fluorescent and filament 
Furniture Store Aldrich Howey Co 2121 E. 4th False ceiling built around suspended slimline 
luminaires 
Furrier’s Shop 1. J. Fox 328 Euelid Recessed fluorescent and filament; all-glass 
front 
lewelry Store Rudolph Deutsch 1501 Euelid Good sales and atmosphere lighting 
Library Cleveland Pub. Libr 325 Superior Well-lighted reading rooms and experimental 
stack lighting units 
Library k.. Cleveland Pub, Libr 14101 Euelid Filament indirect and fluorescent direct 
through skylight 
lLabrary Shaker Heights Libr M50 Lee Troffer lighting 
Newspaper Commercial Cleveland Plain Dealer 6th and Superior Geometric system of hollow squares —4-lamp 
Office slimline luminaires 
Outdoor Sports Lighting Citv of Euclid, Ohio 19%)-light football field; 178-light baseball 
field; 90-light softball field 
Porcelain Enamel Mural Concourse Cleveland Union Specular reflections, once very bothersome, 
Terminal eliminated by spraying surface with dull 
lacquer 
Restaurant Fred Harvey Union Terminal Unusual louvered elements 
Stationery Store Burrows 419 Euelid Troffers and downlighting 
Street Lighting Over 1000 miles of Greater Cleveland streets are lighted in accordance with American 
Standard Practice for Street Lighting. No other city in the country has as much mile- 
age of streets lighted to American Standards 
Svnogogue Park Svnogogue 325 Euclid Hts. Huge dome, cove-lighted with reflector lamps 
Blvd, 
Call Synogogue, ER-1-2244 for appointment) 
Compiled by Cleveland Section, 1L.E.S Telecast continued on page 27A) 
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Now... 


added to the Silvray line of 
special-effect lighting units — 


Featuring complete concealment of the 
light source, this compact Silver-dot 
unit rounds out Silvray’s line of all- 
purpose incandescent downlights. 

Employing a 4” ceiling aperture for 
passage of a precisely-focused light 
beam, the Silver-dot is ideally suited 
for supplementary accent or special- 
effect lighting in commercial and resi- 
dential interiors. 

Silver-dot units are designed for use 
with the new 100-watt A-21 clear sil- 
vered-bowl lamp. They produce more 
candle power than equipment using 
150-watt reflector or projector lamps 
... use less energy ... generate less heat. 

Placed 6’ above the surface to be 
lighted, for example, the Silver-dot 
casts a 6’ glare-free light circle. Re- 
lamping, without removing the ceiling 
plate, restores the unit to initial effi- 
ciency. 

Easy to install, the Silver-dot re- 
quires a ceiling opening only 614” in 
diameter ...a recess depth of only 714”. 


may 1952 


THE SILVER-SPOT 


Companion piece to the Silver-dot, this ver- 
sotile, general-purpose downlight is avail- 
able for both recessed and surface-mounted 
installations. 10's" in diameter, the Silver- 
spot requires on opening depth of only 
5%" for complete recessing . . . projects 
only when surface mounted. Precision 


THE SILVER-SPOT ADAPTOR 


Designed os o portable unit, this 8” diam- — 


eter version of the Silver-spot is equipped 


with o “screw-in” odaptor bose to fit stand-,— 


erd porcelain receptacles or swivel fittings. 
Both the Silver-spot and Silver-spot Adaptor 
unit use the 100-wott A-21 lamp to obtain 
the worm color quality so much in demand 
by handising experts. Both units ore 


light control of built-in refi 
glere ond wasted spill light. Louvre pro- 
vides 45° shielding. 


easily convertible to either floodlight or 
spotlight distribution. 


[————-SEND FOR COMPLETE 


Gentlemen: 


Ciry 


SKYLIKE LIGHTING, INC. — a Sitvray-cssociated company 
104 West Main Street, Bound Brook, New Jersey 


Please send me further information on Silver-spot and Silver-dot units. 


lone 


q 
ALWAYS... 
the best in lighting 
YEAR 
25A 
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New! Exclusive 
“Spring-a-matic”’ 
Louver Action 


Another ELECTRO advancement! 
The easiest, safest, fastest device for 
opening and closing louvers ever de- 
veloped. Two hidden springs hold 
“Sert-A-Lite” louver firmly in ploce. 
No screws, bolts or other mechanical 
godgets to work loose, drop ovt or 
get out of order 


UST PRESS — ond 
wer opens for clean- 
of 


UPT —and entire 
louver comes right 


IGHT PRESSURE UP. 
ROS — ond springs 
louver into pow 
tion and securely 


ELECTRO “surf-A-Lite” 


with Styrene louvers 


Now—the smart, neat appearance of a surface mounted flourescent 
fixture—and greater lighting efficiency as well! The new, shallow 
“Surf-A-Lite” incorporates ELECTRO’S improved plastic louvers and 
a metal reflector plate to utilize more downlight . . . achieve 

better general diffusion . . . give increased lighting efficiency overall. 


Wherever specifications indicate the desirability of a flush 
mounted flourescent luminaire, select the more attractive appearance 


and superior lighting ability of the new ELECTRO “Surf-A-Lite”. 


Lustrex styrene plastic louvers ore guer- 
anteed not to warp or discolor under normal 
wee for the life of the fixture. 


@ The “Surf-A-Lite” con be used for pendant 
mounting as well as surface mounting by 
easy removal of reflector plates. 

@ “Surf-A-tite” hugs the ceiling for that re- 
cossed “look”... helps end “ceiling clutter”. 


@ No visible screws, hinges or other metal 
devices. 


@ Side Panels available in metal or in trans- 
lucent Lustrex styrene plastic. 

@ improved 45°—37° Shielding. 

@ For individual or conti ting 

@ in 4lamp and 2 lamp, 40 and 20 watt models. 

@ Also in 4-6-8 ft. SLIMLINE. 


AVAILABLE THROUGH LEADING ELECTRICAL WHOLESALERS EVERYWHERE 


ELECTRO MANUFACTURING CORPORATION 


2000 W. FULTON ST. + CHICAGO 12, ILLINOIS - 
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(Telecast continued from page 24A) 


New York's First Annual 
Electrical Trade Exhibit 


An Electrical Trade Exhibit was held 
at the Commodore Hotel, New York, 
March 26th, 27th and 28th under the 


sponsorship of the Lighting, Lamp and 
Electrical As 


sociation chair 


Manufacturers Salesmen’s 


Harry Levenstein was 


man of the Exhibition Committee. 

The exhibition oceupied the entire first 
of the hotel 
hibits by leading manufacturers of light 


floor and consisted of ex 


ing equipment 


Research Grant for Study of 
Environmental Factors in Seeing 


A research fund of $10,000 has been 
established at the Massachusetts Insti 
tute of Technology by the F. W. Wake 
field Ohio, 


study of all environmental factors con 


Brass Co., Vermilion, for 


tributing to the process of seeing; to 
the 
effects of various distributions of light, 
heat, 


provide a center for investigating 


sound, movement and other 


task 


and methods and equipment for controls 


air 


energy factors upon performance, 


of these factors: and to collate researches 
im physiology, ophthalmology, optomet rics 
and other fields which have bearing upon 
The the 
School of 


made to 


of 


sering grant was 


Architecture 


New NEMA Standards 
Available 


NEMA Standards 


standards are 


The 


from 


following 
the Na 
A 


York, N. ¥ 


available 
Electrical 
E 


prices quoted. 


tional Manufacturers’ 


ation, 44th St... New 
at the 


NEMA Standards for Eleetrie Power 


Connectors, SG1 1952. This revision of 
Publication No. °7.47 contains standards 
for the current ratings of bare copper 
ond aluminum conductors; rated fre 


queney; basis of temperature iden 


thread 


rise; 


tification marking; dimensions ; 


and bolts, nuts end lockwashers for con 


nectors. Information is also given con 
cerning the temperature rise, resistance, 
strength and rato influence voltage tests 


Various types of connectors are defined 
and classified 

NEMA Standards for Color Markings 
for Electrode EW2.1952 
This No. EW2 


1950 and identifies by color all are weld 


Price, 22.00 per copy 


Identification, 


supersedes Publication 


ing electrodes for which a standard iden 


tifieation bas been established. Price, 


per copy. 


NEMA Standards for Automatic Cir 


cuit Reclosers, 8G13-1652. This new pub 


way 1952 


lication deals with automatic cireuit re 


closers which are self contained devices 
for automatically interrupting and re 
closing an alternating curre mt cireuit 


Specific information is given concerning 
the rating, manufacturing and testing ot 
such cireuit reclosers, and a separat 
section of the book gives instructions for 
installation, operation and maintenane: 
Terms used throughout are defined. Price 
per copy. 


EELNEMA Standards 


108-1952 


for Distribu 


tion Fuse Links, These stand 


ards caver current ratings and time cur 
rent characteristies of universal fuse 
links for use in enclosed, open and open 
link for 


alternating current distribution system or 


types of distribution cutouts 


cireuits, 601 to 15,000 volts, inclusive 


Price, #0.15 per copy 


ABOUT PEOPLE 


J. Mason Guillory, formerly manager 
of the Industrial and Commercial Divi 
of New Public 
Inc.’s Industrial Engineering and Utili 


sion Orleans Service 


zation Department, has been appointed 


director of advertising for that com 
pany, following the resignation of W. 
J. Amoss. Mr 


Publie Service 


Guillory has been with 


since 1931, serving in 
various engineering and sales positions. 
Other personnel changes in the Indus 
Utilization De 


of John F. 


position of 


trial Engineering and 
partment are: 
Morton tv the 
with James L. Campbell manager of 
the Charles 
J. Sinnott Residential 


Division. 


promotion 
manager, 
Division and 


the 


Commercial 


manager of 


served 
of Gen 


Institute at 


Henry J. Chanon, who has 
for 


eral 


Nela 


the past manager 
Electric's 


Park, 


year as 
Lighting 
has been appointed man 
for 
James 
vears 


York 


named to re 


ager of Installation Sales 
the 
C. Forbes, for 


supervisory 


Original 


company’s Lamp Division 


the three 


for the New 


past 
engineer 
District, has been 
Mr 
G. South Dunn 
the 
Mr. 


relations 


Sales x 


place Chanon. 
been appointed 


of Curtis 


has 
issistant to president 
act 


for 


Lighting, In« Dunn has been 
ing as 


several 


publie director 


utility companies, 


The appointment of Ira G. Deitrick 
to succeed F. 8. Kinsey as manager of 


the Eastern § District, Westinghouse 
Lamp Division, has been announced. 
Mr. Kinsey is now manager of govern 


ment sales with headquarters in Wash 


ington, 


TELECAST 


Lighting News of Current Interest 


\ new lighting design, consultation 


and representation firm, Artech Design 


Associates, has been formed under the 
direction of Jerry J. Silvers anid 
Mitchell Bobrick, illuminating engi 


neers and designers 
Cornelius Elsasser, Jr., has been ap 


pointed Eastern Distriet Manager of 


Unistrut Products Co. and will have 


his office at 74 Woolsey St., Irvington, 
N. J, 

Corning Glass Works has announced 
the opening of a new sales district 


and the 
appointment of Charles L. Day as man 
Mr. Day 


capacity 


office in Washington, D. C. 


will act in a liaison 


between Corning and the vari 


ous agencies and governmental depart 
ments, His offiee is Room 616, Kass 
Bhig., 711 St. N. W., Washington, 


Electro Mfg. Corp., Chicago, IL, has 
appointed J. A. Witter as sales repre 
sentative for western Pennsylvania and 
West Mr. Witter 


headquarters at 4024 


Virginia will have 


Dowling St., 
Pittsburgh, Pa. 
Max D. Gruber has 


tive 


returned to ae 


participation in the lighting indus 


try as a representative for several light 
ing equipment manufacturers and has his 
office at 235 W. 58th St... New York, N. ¥ 

Harry Walker 


Greater 


has 


City 


been appointed 
Kansas 
for 
Company, 


West 


territory 
Mitehell 
Chicago, 
34th 


sales 
Manu 


and is 


representative the 
facturing 
located at 


Mo 


St. Kansas 


City, 


IT SEEMS TO ME 


This refers to the article entitled 
**Daylighting in Classrooms’’ by R. A. 
Boyd, which appeared on page 21 of the 
issue for January 1952 


Dr. Boyd's use of an illumination of 
one thousand footeandles for an overcast 
sky on an exterior vertical surface is con 
trary to the recommendation of the ‘* Ree 
ommended Practice of Daylighting’’ as 
shown in paragraph 6.2 and is also un 
realistic in light of Table I of these same 
Recommended Practices. 
Table I, the sky 


overeast 


According to 
brightness for an aver 
age day exceeds two thousand 
footlamberts only at 
of 34 
from September to March 21 which com 
of the Rather 


roughly, the sky brightness of two thou 


noon for latitudes 


North or less, in the entire period 
prises most school year. 
sand footlamberts corresponds to the ver 


tieal surface illumination of one thousand 
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footeandiosn that Boyd wees as a 
standard figure 

iy private communication we have 
heen informed that over a two year pe 


maximum vertical surface illu 


mination including ground reflectance on 


a surface facing south, for Dallas, Texas, 


fouteandios for an overcast sky 


} with hie unusually high lamina 
thon for an overcast day, Dr toyd's 
Figur Ii shows the inside row of desks 
f attair footeandies. In 
Figure the minimum of 30 footeandles 
. nl when the contribution 
from the erestory is included, and in 
Figure 48 the minimum illumination ix 
on if teandles 


Considering the fact that for the re« 


ommended average overcast day thes 
nterior uminations would be about 
rt lews of that r mmended for use 
in «el rooms, | would like to point out 
that brightness ratios are only one of the 
attributes of good quality in lighting, 
und hardly rim good quality 
when quantity is lew than half of that 
mire 
Sis lireet reading ob 
twin brightness meter has not 
lowe riled t rather mportant 
that Dr. Beyd tell what the area of the 
t wl obeerved is for the bright 
ness Va « that he shows. For example, 
ure thes values for a field having t) 
. f one square inch, one glass block, 
several blocks ineluding the mortar 


nts’ Ww Annex, Libbey Owens 


Ford Glass Company, Toledo, Ohio 


It came as a distinet shock to read in 


! MINATING ENGINeERRING for April 
1051 (Letter te the Editor by Prof. Wes 
ton, Institute of Ophthalmology, London 
discussing a paper by Prof. R. L. BRiesele, 
Tr that vou beliewe the one-to-one ratio 


ask » surround brightness is a “fleti 


There are two points which I would 
ike to diseuss with vou in eonneection 
with this statement the accuracy of 
which I beliewe to be dehatable in the 
ght of present available knowledge 


Im the first piace there are data which 


de show maximum effectiveness of a 


vieun!l funetion when the brightness ratio 


central: suround) i« unity. IT refer vou 
to Cobb's “The Effeet on Foveal Vision 
of Bright Surroundings (1V).” Jouwrna 
of Experimental Peycholoay, Volume 1 
1e16 page 40. Cobb's eriterion was 


not visual acuity but “minimum percep 


tible brightness difference, whieh I per 


TELECAST 


sonally beliewe to be a better indicator 


of the true deleterious effect of bright 
hess You are familiar 


ratio probably 


know that it is 
that the 


brightness 


with these data and 


shown im the paper minimum 


perceptible difference was 


achieved when the brightness ratio was 
unity, and that the minimum perceptible 
clearly inereased as the brightness ratio 


departed from unity in either direction 
Im the 


that the 


second place it is my contention 
measurement of visual acuity is 
not an adequate criterion insofar as de 
terminations of visual comfort are con 
cerned Lythgoe'’s curve showing the 
ittaimment of. maximum visual acuity at 
t test object brightness of 40 footlam 
berts with the surroundings at 


ness of O.O11 fe 


strates the 


bright 


umberts 


early demon 
inadequacy of the eriterion 


Introspective 


appraisal of the situation 


doubt im the mind of 


that the task 


leave no 
imyone versed in the art 


would be a highly uncomfortable one to 


perform or any normal period of time 
T am delighted 
suse they 


factor of 


with the data, however, 


that the 


do clearly show 
ratio ean not be 


devoted to the foot 


brightness 
ignored byw thom 
candle 

A« indicated abowe, T think the factor 


et been dulw considered 


in determining the true influence of other 
Brightness Ratios. I believe 
Brightness Ratio which might 
brief exposure 


than unity 
that a 
prove aceeptable for a 
could easily cause considerable diseom 
fort if endured for a matter of hours. 
The subjective appraisals of the mat 
I have connected 
leave little doubt in my mind that from 


ter with which been 
the standpoint of Comfort the one to-one 
ideal, and 
Task Brightness to 
not exceed 


ratio w 
that the 
Surround Brightness should 
three if 
conditions are to prevail for critical pro 


quite probably the 


ratio of 
acceptably comfortable seeing 
longed visual tasks such as are found in 
an office 

There is one other question upon which 
I would be interested in learning your 
opinion. In this country we are seeing a 
deal of 


with regard to the 


great expediential engineering 
limiting brightnesses 
surrounds (in excess 
task There 


are those who still blithely contend that 


for surfaces in the 
of the brightness of the 
a brightness ratio between the task and 
surroundings of one to three is not much 
different than one of three to one. Except 
from the standpoint of expediency, do 
you think there is any justification for 
this? 


Engineer, 


G. Consulting 


fustin, Teras 


NEW MEMBERS 


I 


At the meeting of the Council Exeen 


tive Committee held in Chicago, Mlinois 
on March 31, 1952, the 


elected to membership 


following were 


Rarrish 


Vembere 

Ih r Northern Eleetrie Coe Ltd 
Vaneconu ve 

Vearne British Columbia Electr Ce 
Vietoria, Bf 


CAPITAL 

Wember 

MeNeal, J A Weatinghouse File tri Corp 
Washington, D. ¢ 


New York CHarrer 


Members 
Killigrew, PD. I Corning Glass Works, Corn 
ing. N. Y 


Lawrence, W H 
Syracuse, N.Y 
Mover, 824 Pearl St 
Peckham ‘ Niagara 
Syracuse, Y 


Gould Farmer Co. Ine 


Syracuse, 
Mohawk 


Power 


Corp 


Member 
Kell, Sylvania Electric Products, Inc 


Carenovia, N 
CHICAGO BECTION 
Wember 


Kraft Foods Co. Chicago, 


Lighting News of Current Interest 


Aawociate Members 


tarr. Stepher A & Ele tr Chicago, 
m 

Bunker, F M Pull Service Co. of No 
INineis, Harvey, Il 

Casey, R. R General Blectric Co Chicago, 
m 

Goddard, FE. G., Progressive Products Co. Inc., 
Chicage 


ieee, Morton, G & M Electrical Contractors 
Chicago, Ti 


GCrieefi. Bernard. Bern Electric Co, Chicago 
m 

Kamen, William, Main Electric Co. Chicago 

Lanphar Oscar Community Consolidated 


Sheol Dist, £65 


McParland, M 


Evanston, Il 
Commonwealth Edison Co., 
Co., 


Commonwealth Edison 


Rafe. G A. G A. Rafel & Co 


Public Service Co 


Chicago, 
of No. 


Dixon, Il 


Robinson, J. A & R Electric Chicago 
m 

Snow, P. 1), Commonwealth Edison Co., Chi 
cago, 

CLEVELAND S8cTION 

Member 

Thayer, General Electric Co. Cleve 
land, Ohio 

Members 

Hebron, R. I Westinghouse Electric Corp 


Cleveland, Ohio 


E. R.. The Union Metal Mfg. Co., 
Canton, Ohio 
Terry, Leonard, Westinghouse Electric Corp., 
Cleveland, Ohio 
Waite, R. Case Institute of Technology, 
Cleveland, Ohio 


(Contenued on page 554) 
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“| of Time has not 
of the following letter Res 
| been withheld until now, pending a 
i 
Chicago, 
Prince, H 
Chicago, Il 
— 


IT’S EASY TO SEE WHEN IT’S SUNBEAM LIGHTING 


Yes, it's easy to see 

why Sunbeam visionaires lead 

the field in integrated design and photometric 
characteristics. They are all designed to produce 
better lighting for better vision. 

It's easy to see why Sunbeam is specified more 
and more. Architects value the sturdy, precision- 
made fixtures which incorporate many 

features for minimum maintenance and easy 
installation. Typical of Sunbeam's newer designs 
are the P1273 series, a unique 3-lamp 
luminous-indirect type, 1280 series of which 
many thousands have been installed throughout 
the country, and the versatile L1710 series 
which may be installed in pattern arrangements. 
See these, and many other advanced fixtures 

at our booth in the 4th International Lighting 
Exposition at Cleveland, May 6th to 9th, 1952. 


SUNBEAM 


LIGHTING COMPANY © 777 EAST 14TH PLACE 
LOS ANGELES 21, CALIFORNIA 


may 1952 
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An ART a ETAL Original Design in 
INCANDESCENT LIGHTING 


vor 


WRITE 
for this and 
subsequent releases 
on the new 
PRODUCT IDEAS of 
ART METAL 


Engineered for appli- 
cation performance 


were uve 


| = 


at METAL CO- 


cueve 


tHE ART METAL company 


CLEVELAND 3, OHIO 


Manufacturers of Engineered Incandescent Lighting 


SOA ILLUMINATING ENGINEERING 


- 
res 
ADVANCED pRroouct! 
DESIGN 
erat sane omits RELEASE 
a Wow Circolor Lightios form 
| 
d 
apecasanct 
© 
e 
ere 
- 
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«at 
THEA 
sane? 


| SUSTAINING MEMBERS 


Acme Electric Corp. 
Cuba, N.Y 


Advance Electrical Supply Co. 
2035 W. Madison, Chicago, 


J. A. Comstock 


Lee Butter 


Alabama Power Co. 


Birmingham, Ala. George L. Morru 


All Bright Electric Products Co. 
9917.25 N. Kedzie Ave.Chicago 18, Il) 
Max Alein 


Aluminum Company of America 

Gulf Building, Pittsburgh 19, Pa C. Braglho 

Amaigamated Electric Corp.. Ltd 

384 Pape Ave., Toronto, Ont., Canada 
W. 4A. Dalrymple 


American Concrete Corp. 
N. Kimberly Ave., Chicago II! 


Lewis 


American Fluorescent C 


orp. 
5407 Broadway, Chicago, Il! Willam Rusnak 


American Steel and Iron Works 
5801 South Lowe Ave., Chicago 21, Ill. 
Walter H. Krueger 


American Sterilizer Co. 
Erie, Pa 


Appleton Electric Co 
1701-1729 Wellington Ave., Chicago 13, Il 
Nils A. Torndiom 


Horace Wm. Alexander 


Arkansas Power G Light Co 
Simmons National Bidg., Pine Bluff, Ark. 
Max Sudduth 


The Art Metal Co. 
1814 E. 40th St., Cleveland 3, Ohio 
George E. Giatthar 


Atlantic City Electric Co 
1600 Pacific Ave.. Atlant Citv, 
B. Taylor 


M. B. Austin Co. 
1405 Shermer Ave., Northbrook, Tl. 
James M. Collins 


Bausch G Lomb Optical Co. 


Rochester 2, N.Y Arthur E. Neumer 


Benjamin Electric Mfg. Co. 
Des Plaines, Il 


Bive Ridge Ciass Corp. 
P.O. Box 631, Kingsport, Tenn. 


Benjamin S. Benson 


James Herbert 


Board of Water and Electric Light Commissioners 
116 W. Ottawa St., P.O. Box 570, Lansing 5, 
Mich John D. Malnight 


Boston Edison Co 
59 Boylston St., Boston 12, Mass 


Branham, Mareck G Duepner. inc 
7020 Walker St., St. Louis Park, Minneapolis 16, 
Minn Ceal H. Branham 


Bright Light Reflector Co., inc 
Fairfield & State, Bridgeport 5, Conn 


R. B. Brown, Jr 


R. J. Mott 


British Columbia Electric Rwy. Co., Ltd 
570 Dunsmuir St., Vancouver, B. C., Canada 
HN. Walters 


Brockton Edison Co. 

36 Main S&t., Brockton 67, Mass. W. A. Forbush 
Edward F. Caidwell G Co., Inc. 

101 Park Ave., New York 17,N.Y. &. T. Caldwell 


(Note: Names of Official 
appear in italics.) 


Representatives 


may 1952 


Califormia Electric Power Co. 
P.O. Box 512, Riverside, Calif 


Calpa Products Co. 
4116 Chester Ave., Philadelphia 4, Pa 
Paul C. Calin 


Robert W. Dowd 


Cambridge Electric Light Co. 
46 Blackstone S., Cambridge 59, Mass. 
Reginald H Bowman 


Canadian General Elec. Co.. itd 
King Toronto, Ont Love 
Canadian Laco Lamps. Ltd 
745 Guy St., Montreal, Que J. Thomas 
Canadian Line Materials, Ltd 
Postal Station H, Toronto 15, Ont., Canada 

L. Messinger 


Central Hudson Cas and Elec. Corp 
50 Market St., Poughkeepsie, N.Y H. BE. Dexter 
Central Iilinois Light Co 
116 Jefferson Ave. S., Peoria 2, Il 

W. J. Tometich 


Central lilemois Public Service Co 
607 E. Adams St., Springfield, Palm 
Central Maine Power Co 
4 Green St., Augusta, Maine Roland W. Hess 
Central Power G Light Co 
P.O. Box 2121, Corpus Christi, Texas 

James M. Williams 


Champion Lamp Works Div. of Consolidated 
Electric Lamp Co. 
600 Broad St., Lynn, Mass Filery H. Raddin 
Cincinnati Cas G Electric Co 
Fourth & Main Sts., Cincinnati |, Ohio 

J. R. Hartman 


City of Burbank, California Public Service Dept 
174 W. Magnolia Boulevard, Burbank, Calif. 
J]. H. McCambridge 


City of Clendale Public Service Dept 
119 N. Glendale Ave., Glendale 6, Calif 
1. W. Grayson 
City of Riverside Electric Light Dept. 
5854 Mulberry St., Riverside, Calif 
L. W. Grayson 


City of Seattle, Dept. of Lighting—Puget Sound 
1015 Third Ave., Seattle 4, Wash P. C. Spowart 


City of Tacoma, Light Division 
402 City Hall, Tacoma 2, Wash. Roy H. Weston 
The Cleveland Electric Illuminating Co 
75 Public Square, Cleveland 1, Ohio 

R. C. Hienton 


Clyde Porcelain Steel Corp. 
2211 Birdseve St., Clyde, Ohio W.F. White 
Colonial Premier Corp. 
466 W. Superior St., Chicago 10, Il! 

Richard Weis 


Columbia Electric G Mfg. Co 
1024 West Ide Ave., Spokane, Wash 
Walter A. Toly 


Commercial Light Co 
841 W. Washington Bivd., Chicago, Ill 
Michael R. Fine 


Commonwealth Edison Co 
72 W. Adams St., Chicago 90, Ill 
Ralph G. Raymond 


The Connecticut Light G Power Co. 
250 Freight S&., Waterbury 91, Conn 
Robert G. Ely 


Consolidated Edison Co. of N. Y.. inc. 
4 Irving Place, New York 3, N.Y 


Consolidated Cas. Elec. Light G Power Co. of 
Baltimore 
100 W.. Lexington St..Baltimore |, Md. 

M. C. Albritiain 


Cc. Miller 


Consumers Power Co 
212 Michigan Ave. W., Jackson, Mich. D. E. Karn 


Consumers Public Power Co. 


1452 25th Ave., Columbus, Nebr W. H. Sinke 


Corning Class Works 


Corning, N.Y 4.8. Tylor 


Continental Electrical Construction Co 
Southport Ave... Chicago 15, 1 
leo Wer 


Coyne Electrical School, inc 


500 So. Paulina St., Chicago 7, Il! John Hanan 


Crescent Electric Supply Co 


765 lowa St., Dubuque, lowa Titus B. Schmid 


Crouse -Hinds Co 
Syracuse 1, N.Y 


Crouse Hinds Co. of Canada. Ltd 
7 Labatt Ave., Toronto, Ont 


4.H. Ciarke 


Jeflery 


Curtis Lighting, Inc 
6135 W. 65th St., Clearing Station, Chicago M4, 
Darwin Curtiss 


Curtis Lighting of Canada, Ltd 
195 Wicksteed Ave.,Leaside, Toronto 12, Ont 
H.L. Wright 


Cutler Light Manufacturing Co 
2026.28 N. 22d St., Philadelphia 21, Pa 
Robert T. Cutler 


Dallas Power & Light Co 
1506 Commerce St., Dallas |, Texas W.G. Moore 


Day-Brite Lighting, Inc. 
5401 Bulwer St., St. Louis 7, Mo 


The Dayton Power & Light Co. 
25 No. Main St., Dayton, Ohio 


D. J. Biller 


H.S. Nonneman 


Dazor Manufacturing Corp 
4483 Duncan Ave., St. Louis 10, Mo. P.L. Read 
Delaware Power G Light Co 
600 Market St., Wilmington 99, Del 
W. ALP. Pyle 


Dept. of Water G Power, City of Los Angeles, 

Bur. of Power & Light 

Box 3669, Terminal Annex, 207 So. Broadway, 
Los Angeles 54, Calif. Cc. P. Garman 


Detroit Edison Co. 


2000 Second Ave., Detroit 26, Mich. L. &. Tayler 


Detroit Electrical Contractors Association 
627-628 Hotel Book Cadillac, Detroit 26, Mich. 
Carl J. Schoeniger 


Detroit Stee! Products Co. 
2250 E. Grand Bivd., Detroit 11, Mich. 
W. Clifton Randali 


E. |. duPont de Nemours G Co., Inc. 

(Fabrics G Finishes Div.) 

Wilmington 98, Del S. W. Quisenberry 
E. |. duPont de Nemours G Inc 

Polychemicals Dept 


Wilmington 98, Del 


Duquesne Light Co. 
435 Sixth Ave., Pittsburgh 19, Pa G. W. Ousler 


R.E. Leary 


Duro Test Corp. 
2521 Hudson Bivd., North Bergen, N. J. 
James L. Cox 


Eastern Fixture Co., Inc. 


170 Vernon St., Boston 20, Mass Loui Gilman 
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fast de Metal Stamping 
1501 Elivabeth Ave.. Linden, NJ 
M.A. Kremer 


Services, lnc 


2 Rector New York ME. Stone 
Efongee Electrical Supply Co 
049 W. Chicago Ave, Chicago Lee Morus 


Electrical information Publications. inc 
20 N. Carroll %.. Madison, Wis. Lewu BE. Johnson 


Clectrical Testing Laboratories, Inc 
70th St. & Bast End Ave. New York 21,N_¥ 
Little 


flectric Supply Corperation 
W. Jackeon Blvd, Chu age 6, I 
Mark 


flectreo Manufacturing Corp 
2000 Fulton Chicago Il 
L. K. Schoenbrod 


flectrotier Mtg. Company, Ltd 
5849 Boyer Montreal, Que, Canada 
John Inenman 


flectron Corp 
5100 South Santa Fe, Littleton, Colo 

Milt Heuner 
Englewood Electrical Supply Co 
$801.05 So. Halmed Chicago, Ill. Ray O'l cary 
Fitchburg Cas © Electric Light Co 
557 Main Fitchburg, Max 4.G. Neal 


Florida Power G Light Co 
Bou 3100. Miami 50, Fla Vick 
Fluorescent Equipment G Mtg Co 
2570 Superior Ave., Cleveland 14, Ohio 

Leonard Freeman 


Fluorescent Fixtures of Calif 
SMO 18th San Francisco 10, Calif 
Ernst O. Anders 


fluores O Lite Co 
fvans Terminal, No. Broad Hillside, N. J 
Meyer H Silverman 


The Fostoria Pressed Stee! Corp. 
Fostoria, Ohio L. Bates 
A. Framberg Co 
$920.28 Carroll Chicago 24, 

Staniey A. Framburg 


The France Mfg. Co 
10925 Berea Rd. Cleveland 2,Ohio H. Mayne 
The Frankelite Co 
1425 Rockwell Ave, Cleveland 14, Ohio 
Dave Franke! 


Dewgn Service, Division of 
Seteway Stores. inc 
& Jackson Su, PO. Box 660, Oakland 4, Calif 


T. Rhinehart 


The Frint Corporation 
27-01 Bridge Plaza North, Long Island City, N.Y 
Theo. J. Brassel, Jr 


Fullerton Manufacturing Corp 
17 Chestnat South Norwalk, Conn 
lawson Fullerton 


Gallagher -O Brien Electric Co. Inc 
915 W. North Ave.. Chicago 22, 1! 
Frank A. Gellagher 


Garden City Plating Mtg Co 
1750 No. Ashland Ave, Chicago 22, Il! 
G.G. Harney 


General Electric Co. Apparatus Dept 

River Works, 920 Western Ave.. West Lynn, Mass 
4. F. Dickerson 

General Electric Co. Lamp Dept 

Nela Park, Cleveland 12, Ohio 


Ceneral Electric Supply Corp 
1260 Boston Ave., Bridgeport, Conn 


Willard C. Brown 


W. W. Booth 
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General Lighting Products Co 
468 Frelinghuysen Ave., Newark 5, N. J 
Nathan Egiowstein 


General Outdoor Advertising Co, Inc 
515 So. Looms St... Chicago, 11) 


The Georgia Power Co. 
Electric Building, Atlanta !, Ga 
Charles A. Colier 


Nevios 


Cibson Manufacturing Co. 
1919 Piedmont Circle N. E., Atlanta, Ga. 
R. R. Gibson 


Gill Class G Finture Co. 
Amber & Tioga Sts., Philadelphia Pa. 
Cc. A. Gill 


Brothers, Inc. 
Eric & Liberty Sts., Port Jervis, N.Y. 
J. Fletcher Gillinder 


Cleason Tiebout Class Co 
59 50 St., Maspeth, N.Y. 
Marshall T. Gleason 


Clobe Lighting Products Co. Inc 
1710 Flushing Avenue, Brooklyn 6, N.Y 
Indor Rosenblatt 


Codtrey and Wing. Inc. 
2110 Superior Ave., Cleveland 14, Ohio 
C.G. Wing 


Colde Manutacturing Co. 

1214 W. Madison, Chicago 7,1. £. W. Goldberg 

Grand Rapids Store Equip. Ce. 

1340 Monroe Ave., N. W..Grand Rapids 2, Mich. 
Kenneth C. Weich 


Graybar Electric Co., Inc. 
420 Lexington Ave., New York 17, N.Y. 
Raymond C. Kinney 


Grayco Products 

3890 N. Kedsie Ave., Chicago, Ill 4. B. Orelowe 
Great Northern Mtg Corp. 

4221 W. Harrison Chicago 24, Il DJ. Epp 
Guardian Light Company inc 

301 Lake Oak Park, WS. Ahely 


Gulf States Utilities Co. 


Box 2951, Beaumont, Texas Clarence Barron 


The Edwin F. Guth Co. 
2615 Washington Ave., St. Louis 3, Mo. 
Fred E. Guth 


The Hankins Container Co 
3044 W. 106th St., Cleveland Ohio 
Ray T. White 


Hartford Electric Light Co. 


266 Pear! St.. Hartford 3, Conn. Victor Ouellette 


Harvstone Manufacturing Co. 


42 E. 75th St., Chicago 19, 4. M. Rukind 
Hawkins Electric Co. 
1447 Washington Bivd., Chicago 7, Ul. R. Hull 


Hendrickson - Heffernan Co., Inc 
45-17 Pearson St., Long Island City 1, N.Y. 
Joseph T. Manucia 


Holdentine Co 
2501 Scranton Rd_., Cleveland 13, Ohio 
HE. Ingraham 


Hollywood Wholesale Electric Co. 
6820 Romaine Hollywood 38, Calif, 
Edward Meyer 


Holophane Company. Inc 
342 Madison Ave., New York 17, N.Y. 
H.L. Logen 


Home Light and Power Co 
810 Ninth St., Greeley, Colo. C. Gilbert Dressor 
House -O-Lite Corporation 
2450 §. Ashland Ave., Chicago 8, 

Jack R. Stone 


Houston Lighting G Power Co 


P.O. Box 1700, Houston |, Texas W. J. Awhklen 


Hud Electric Company 
2219 W. Grand Ave., Chicago /2, Ll. 
1. M. 


Hydro-Electric Power Comm. of Ont. 
620 University Ave., Toronto, Ontario 


R.L. Hearn 

Hyland Electrical Supply Co. 
700 West Jackson Bivd., Chicago, Ill JA. Tilt 
Power Co. 
134 East Main St., (L Box 51! B), Decatur 70, 
Allen Van Wyck 
(Muminating Engineering Co. 
2347 E. Nine Mile Road, Hazel Park, Mich. 

Bert C. Pretzer 
Interstate Power Company 
1000 Main St., Dubuque, la PH. Brown 
lowa Elect-ic Light G Power Co. 
Box 351, Cedar Rapids, lowa Sutherland Dow? 


lowa-Itinois Cas G Electric Co. 
United Light Bidg., Davenport, lowa 
John M. Ho lingsworth 


lowa Power and Light Co. 
512 Sixth Ave., Des Moines 5, lowa 
N. Bernard Gussett 


lowa Public Service Co, East Div. 
400 Commercial &., Waterloo, lowa 
C. R. Wagoner 


lowa Public Service Co . Sioux City Division 


P.O. Box 778, Sioux City 4, lowa Cc. R. Tracy 
Electric Co. 
Bellwood, Ill L. Mauerer 


Jersey Central Power G Light Co. 
501 Grand Ave., Asbury Park, N.J. D. J. Douglas 


Jotece Corporation 
2513 Baldwin St., St. Louis, Mo. George Ledbetter 


jones Metal Products Co. 
West Lafayette, Ohio HH. Boyer 
Joslyn Mtg. G Supply Co. 
3700 So. Morgan St., Chicago 9, Il. J. H. Fahey 


Kansas City Power G Light Co. 
P.O. Box 679, Kansas City 10, Mo. 
john M. Arthur, Jr 


Kansas Gas G Electric Co. 

P.O. Box 204, Wichita, Kans. H.W. Hobson 
The Kayline Company 

2480 E. 22d St., Cleveland 15,Ohio Eskins 


Kelso - Burnett Electric Co. 
225 W. Jackson Bivd., Chicago 6, Ill. 
Sigmund A. Hollinger 


Kerrigan trom Works, Inc. 
1033 Herman St., Nashville,Tenn. Daniels 
Keystone Electric Manufacturing Co. 
2228.36 E. Tioga St., Philadelphia 4, Pa. 
Leonard M. Siegel 


The Kirin Company 
3455 E. Jefferson Ave., Detroit 7, Mich. 


Kerlin 
Kopp Class, Inc. 
Swissvale, Pa F.C. Ashe 
The La Salle Lighting Products, Inc. 


145 Seneca St., Buffalo 3, N. Y. 
Richard C. Piper, Jr. 


Leader Electric Manufacturing Corp. 
5500 N. Kedzie St., Chicago 18, Ill. 


The Leeds G Northrup Co. 
#901 Stenton Ave., Philadelphia 44, Pa. 
1. M. Stem 


Libbey-Owens-Ford Class Co.. Plaskon Division 
2112-24 Sylvan Ave., Toledo, Ohio 
Dr. M.H. Bigelow 


Walter Glass 


Light Control! Company 
$217 Casitas Ave., Los Angeles 26, Calif. 
Stanley E. Lindahl 


(Continued on page 35A) 


ILLUMINATING ENGINEERING 


by 
| 
| 
| 
| 


Miller 50 Foot Candler For Slimline Lamps 


The advantages 

Miller Luminaires offer 

ore many —first they are 

built to provide good light 

for easy seeing, for best work 

ond avoidance of errors and 

accidents... Easy installation 

.. Low maintenance...Long, 

trouble-free service. For 108 

yeors Miller has pioneered in GOOD 
LIGHTING with a complete line of 
luminaires — Fluorescent, Incandescent 

and Mercury for industrial and 

commercial lighting requirements. They 

have been proven in thousands of 
installations. Light with confidence the 

proven Miller way. Don’t compromise on 
lighting that is “almost” right. When you buy, 
or specify, Miller luminaires, you ore sure 

of getting all you seek —lighting equipment 
built on an exacting 8-Point QUALITY 
standard — the product of advance iliumination 
9 ing —the dest i of your 
lighting dollars. Miller field engineers and distributors 
ore conveniently located for nation-wide service. 


MAY 1952 


the soundest investment of lighting dollar 
miller | 
since 1844 
offices Interior shown is Greist Manufacturing Company, New Hoven, Conn, 
Architect; Leo Caproni 
scheels Consulting Engineers; Hubbord, Lowless ond Biokely 
THE miller COMPANY conn 


TUR-A-TOP* 


DAY-BRITE 
Every Lighting 


THE 
PLEXOLINE* 
SYSTEM 


FAIRWAY* 


In factory, store, school, 
office or hospital, Day-Brite 
does a better lighting job for 
you and your customer 


Whether you're writing specifications for a big, new factory or re-lighting 


an old one . . . lighting a super-market or just the corner drugstore . . . 
you'll find a Day-Brite fixture to meet your requirements. Day-Brite offers EXIT SIGNS 
the best, most complete line of lighting fixtures available anywhere. 


And look what you get! Every unit in the famous Day-Brite line : 
is built to last .. . with die-formed, heavy-gauge steel construction. Every “DECIDEDLY BETTER” 
unit features ETL Certified ballasts. All fluorescent fixtures are 


equipped with no-blink type starters. And all industrial fixtures are DAY-B RI | E. 
ivailable with apertures for an upward component of light. Je . we . 


These plus other Day-Brite advantages—the ease of installation and 
maintenance that saves so much time and money—are some of the reasons 
why so many lighting contractors insist on Day-Brite. See what Day-Brite 


can do for you. Write for your copy of the Day-Brite catalog TODAY! 


DAY-BRITE LIGHTING, INC., 5432 BULWER AVENUE, ST. LOUIS 7, MO. 
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Lighting Products, inc 
2259 W. Park Ave., Highland Park, Il! 
D. Dunne 


Lightotier Co. 

11 East 36th St.. New York 16,N.¥ H. Stolinus 
Lime Material Co., Division of McCraw Electric Co. 
800 North 8th St., Milwaukee |, Wis, M.C. Harsh 


Litecontro! Corp 
36 Pleasant St., Watertown 72, Mass 
Paul H. Lamson 


Lithonia Lighting Products Co., Inc 
Lithonia, Georgia Robert J. Freeman 


Loursiana Power G Light Co 
142 Delaronde St., Station “A,” New Orleans, La. 
C. L. Osterberger 


Luminator, Inc. 
120 N. Peoria S&t., Chicago 7, Ill 
Albert L. Arenberg 


T R Lyda Manufacturers Rep 


30 E. Georgia St., Indianapolis, Ind T. R. yda 


Lynn Gas G Electric Co. 


90 Exchange St., Lynn, Mass James A. Cool 


Macbeth Corp 
P.O. Box 950, Newburgh, N.Y 


Maiden Electric Co 
157 Pleasant St.. Maiden, Mass 


Norman Macbeih 


Donald S$. Bennett 
Markel Electric Products, Inc 

129-1 4d Seneca St., Buffalo N.Y 

L. Markel 


Mark 


ng 
2460 W. George Chicago, Martin Schwert: 


La Cie Martineau Electrique Lte. 


24 rue du Roi, Quebec, Canada Henri Martineau 


Metalcraft Products Co. Inc. 
Masher & Lippincott Sts., Philadelphia 35, Pa. 
Nathan Bloom 


Metal Window Institute 


Cheltenham, Pa George Hingston 


Metropolitan Edison Co. 
412 Washington St., Reading, Pa 
T. O. McQuiston 


Metropolitan Electrical Supply Co. 


20 N. Jefferson St., Chicago 6, Il. H. J. Privat 


Midwest Chandelier Co. 
15th & Gentry Sts... No. Kansas City 16, Mo 
Sidney Lefkovit: 


The Miller Co 
Meriden, Conn G. W. Beals 
Mississipp: Class Co 

98 Angelica %., St. Louis 7, Mo 
Mississipp: Power Co 

Gulfport, Miss 


Reed Muir 


R.M. Shearer 


Mississippi Power G Light Co. 


Lampton Building, Jackson, Miss Les Taylor 


Mitchell Manufacturing Company 
2525 Clybourn Ave., Chicago 14, Il 
Bernard Mitchell 


Mitchell Manufacturing Co.. Ltd 
19 Waterman Ave., Toronto 15, Ont 
J. Landers 


Modern Light Company 

7809 Maplewood Industria! Court, 
Maplewood |7, Mo 

Modern Light G Equip. Co. 


3812 S. Wabash Ave., Chicago, I! 
M.L. Offenberg 


J. Baker 


Moe - Bridges Corp. 

1415 Illinois Ave., Shebovgan, Wis. 
Moe Light, Inc. 

700 Oak St., Fort Atkinson, Wis. 
Montana -Dakota Utilities Co. 


83) Second Ave. So., Minneapolis 2, Minn. 
W. 1. Hayes 


M. B. Deutsch 


Stanley Warner 
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Municipal Light and Power Dept 
City of Pasadena, California, 302 City Hall, 
Pasadena |, Calif. EL. Bettanmer 


Mutual Sunset Lamp Mfg. Co.. inc 
540 Empire State Bidg., New York 1, N.Y 
Merry Theu 


The Narragansett Electric Co. 
49 Westminster St., Providence 1, R. 1 
C.R. Broadhead 


National Chemical G Manufacturing Co 
Luminall Pant Div 
3617 So. May St., Chicago 9, Tl. 
John Marshall 7m 


New Bedford Cas G Edison Light Co 
695 Purchase St., New Bedford, Mass 
WS. Fenstermacher 


New Orleans Public Service. Inc 
517? Baronne St.. New Orleans, La S. 1. Drumm 
New York State Electric G Cas Corp. 
62 Henry %., Binghamton, N. ¥ 
harie ©. Edwards 

Niagara Mohawk Power Corp 
300 Erie Bivd. W., Syracuse 2, N.Y 

Leland MeCormac 


Northern Electric Co. itd 
1620 Notre Dame St., West, Montreal, Quebec 
+. P. Labey 


Northern Indiana Public Service Co 
5265 Hoh H d, Ind 


J. ©. Sackman 


Northern Light Company 
1657 No. Water St. Milwaukee 2, Wis 
Fred Cramer 


Northern States Power Co. 
Minneapolis 2, Minn. Carl T. Bremicker 
Ohio Edison Co. (Akron Div.) 

Akron 8, Ohio 


The Ohio Power Co. 
301-315 Cleveland Ave., W., Canton 2, Ohio 
C. B. Morin 


The Ohio Public Service Co. 
P.O. Box 6058, Cleveland |, Ohio 


Oklahoma Cas G Electric Co. 
Box 1498, Oklahoma City |, Okla FE. W. Gray 
Omaha Public Power District 
720 Electric Bldg., Omaha 2, Nebraska 
E. E. Schwaim 


Pacific Gas G Electric Co 


245 Market St., San Francisco 5, Calif. O. R. Doerr 


Pacific Power G Light Co. 
522 Public Service Bidg., Portland 4, Oregon 
C. A. Root 


Peerless Electric Ltd. 
1090 Pratt Ave., Outremont, Quebec 
L. A. Van Duzer 


Pennsylvania Electric Co. 
535 Vine St., Johnstown, Pa Frank R. Knowles 
Pennsylvania Power Co 
19 E. Washington St., New Castle, Pa. 
P. G. Dingledy 


Pennsylvania Power G Light Co. 


901 Hamilton St., Allentown, Pa J. M. Stedman 


Pennsylvama Wire Class Co. 
1612 Market St., Philadelphia 3, Pa 
Dr. Frank W. Preston 


The Perfeclite Company 
1457 E. 40th St., Cleveland, Ohio 
Joseph L. Jaffe, Jr. 


Philadeipma Electric Co 
1000 Chestnut St., Philadelphia 5, Pa 
R.G. Rhinchifle 


Philadelphia Electrical G Mtg. Co. 
1200-36 N. Sist St., Philadelphia 21, Pa. 
R.A. Manwaring 


Phoenix Class Co 
Monaca, Pa D. G. Cameron 
Pierce Electric Co 
367 W. Adams &t., Chicago 6, Ill. John H. Pierce 
Pittsburgh Corning Corp. 
507 Fourth Ave., Pittsburgh, Pa. 

Robert W. McKinley 


Pittsburgh Plate Class Co 


Grant Bidg., Pittsburgh 19, Pa. R. B. Tucker 


Pittsburgh Reflector Co. 
403-411 Oliver Bidg., Pittsburgh 22, Pa 
H.C. Zimemeister 


Portiand Cenerai Electric Co 
Electric Bidg., Portiand 5, Ore. T. W. Fitch 
The Potomac Edison Co 
55 E. Washington Hagerstown, Md. 

5. 8. Bradford 


Powerlite Devices. Limited 
1870 Davenport Road, Toronto 9, Ont 
M. B. Hastings 


Public Service Co. of Colo 
900 Fifteenth St., Denver, Colo. G. B. Buck 


Public Service Co. of Indiana, Inc 
110 N. Iilinots St., Indianapolis 9, Ind 
G. O. Stewart 


Public Service Co of Northern 
72 W. Adams Chicago 5, G. K. Hardacre 


Public Service Co. of Oklahoma 


Box Tulsa 2, Okla Robinson 


Public Service Electric G Gas Co. 
80 Park Place, Newark 2. N. J. 


Puget Sound Power G Light Co. 
860 Stuart Bidg., Seattle 11, Wash 
Frank Mcl aughiin 


HP. J. Steinmets 


Quaarangie Mfg. Co 
$2 So. Peoria St., Chicago 7, Tl. 
Dwight BE. Worrell 


Quaker City Electric Mfg. Co 
2810 East Pacific St., Philadelphia, Pa. 
Reuben Huberman 


Quebec Hydro-Electric Commission 
107 Craig St., West, Montreal, Que 
Paul Pottras 


Quebec Power Co 
229 St. Joseph St., Quebec, Que 
Jean Saint Jacques 


Rambusch Decorating Co 
40 W. 15th St., New York 11,N.¥ 
Fdward Rambusch 


Revere Electric Mtg Co 
6009.17 N. Broadway, Chicago 40, Ill 
Van N. Marker 


Revere Electric Supply Co 
757 West Jackson Bivd., Chicago, Ill. 
irthur Peterson 


Rochester Cas G Electric Corp 


89 East Ave., Rochester 4, N.Y. L.C. Twitcheli 


Rockland Light G Power Co. 
Nyack, N.Y. 


D. S. Schaab 


Rohm and Haas Co. 
222 W. Washington $q., Philadelphia 5, Pa. 
W.T. Reedy 


Ruby Lighting Corp. 
1212S. Oliwe Los Angeles 15, Calif. 
Albert Jassim 


(Continued on page S6A) 
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Rudy Corp 

2 02 Queens Bivd., Long Island City 1, N.Y 
Loews Phillips 


Rumsey Electric Co 


1007 Arch Philadelphia 7, Pa Lauer 
Ryall Llectric Supply Co 

1160 Sout, Denver. Cole C.O. Ryall 
The Safety Car Heating Lighting 

PO. Bou 904. New Haven 4. Conn. J] J]. Kennedy 


St. joseph Ry Light, Heat Power Co 
520 Francis & Joseph 2. Mo O'Connor 


Sandee Manutacturing Co 


5050 Foster Ave, Chicago, Il. Cortes N. Sprankle 


Sande! Manufacturing Co 
3618 So Loome Place, Chicago 9, 4. L. Sande 


Sen Diego Cas & Electric Co 


P Bow 1831, Sen Diego 12, Calf. HG. Dillon 
Savannah Electric G Power Co 
Savannah, Ga L. Davidson 


Schomer Electric Supply 


1645. Broadway, Aurora, Il! Dante! Schomer 


The Albert Sechrist Mtg Co 
1717 Logan Denver 5, Colo AL. France 
Ce 
2500 North Ave., Chicago, Ill 

Louw Rosenstein 


Srawinigan Water and Power Co 
600 Dorchester St, W., Montreal, Que 
Chas. H. Talbot 


The Sherwin Withams Co 
10) Prospect Awe, N. W., Cleveland |, Ohio 
J. A. Meacham 


Lighting, Inc 
Bidg., Radio City, New York 20,N.Y 
J. M. Gilbert 


Lighting Division 
AL Smith tron Company 
Everett Awenuc, Chelsea 50, Mass 
Hugh M Navor 


Smoot Hoiman Co 
$21 No. Eucalyptus Ave., Inglewood, Calif. 
L. A. Hobbs 


Sela Electric Co 
4635 Width Chix ago WO, TI L. C. Marschall 
Solar Light Mtg Co 
1957 S. Jefferson Chicago 7, 1 4. 
The Soles Co itd 
P80 Faillon West, Montreal, Que 

Leon Beauchamp 


Southern Catt Edison Co. itd 
60) West Sch St, Los Angeles 55, Calif 
Rey E. Dahlin 


Southern Canada Power Co. itd 
355 James %&., West, Montreal, Que 
Ceorge R. Atchinson 


Southern Colorado Power Co 


Box 75, Pueblo, Colo EH. Pemberton 


Southern indiana Cas G Elec Co 
PO. Box 569, Evansville Ind C.K. Graham 


Southern Lighting Mtg Co 


P.O. Bow 2346, Orlando, Fla Max A. 
Southwestern Cas Elec Co 
Bou 1106, Shreveport, La J. &. Eliott 


Sewthwestern Public Service Co 


Amarillo, Texas Cunningham 


S6A Sustaming Members 


Stantey Electric Mtg Co 
#001 Laycock St., Philadelphia 42, Pa. 
Bernard § Helier 


Steder Manutacturing Co 
2700 Roosevelt Rd., Broadview, Maywood, Il! 
Robert J. Besai 


Stemer Electric Co 
5500 Milwaukee Ave., Chicago 41, Ill. 
George Stewmer 


Sverling Reflector G Mtg Co 
5249 West Grand Ave., Chicago 51, Tl. 
Anton Oberhuber 


Stonce Electric Products Co 
489 Henry Elizabeth 4.N 1 H.W. Spence 
Sunbeam Lighting Co 
777 E. 14th Place, Los Angeles Calif 
Herbert L. Arieger 


Swn-Lite Manufacturing Co 
2555 Bellewue Ave. Detroit 7, Mich. Fred Binder 
Sun -Ray Fluorescent Co 
2025 South Michigan Ave., Chicago, Ill. 
Jerome Gimbei 


Sytvania Electric Products, Inc. 
1740 Broadway, New York 19.N.Y. D. P. Caw 


Tampa Electric Co 
Cas & Tampa Se. Tampa |, Fla F. J. Gannon 
Frank C. Teal Co 
$222.24 EB. Jefferson, Detroit 7, Mich. 
Harold C. Smith 


Texas Electric Service Co 
Electric Bidg., Fort Worth |, Texas 
R. EB. Hendricts 


Thompson Electric Co 
1101 Power Ave., N. E., Cleveland 14, Ohio 
Thayer B. Farrington 


Toledo Edison Co 
Edison Bidg.. Toledo 4, Ohio Charles 4. Harruon 


Toronto Hydro. Electric System 
14 Carlton &., Toronto 2, Ont. A.W. J. Stewart 
Torstenson Class Co 
$255 N. Shetheld Ave., Chicago 13, Ill 

Elmer L. Torstenson 


Triangle Electric Mfg. Company, inc 
1112 Southwest First St.. Miami, Fla Lee Minor 
Triangle Industries 
600 W. Adams &., Chicago, Il! Leonard Cohen 
Tri-Part Mtg. Company 
9M Plum St., Detroit |, Mich Julius 
Tristate Electrical Supply Co., Inc. 
$8 S. Potomac St., Hagerstown, Md 

Robert A. Stott 


Tru-Lite itd. 
824 Notre Dame St.. W., Montreal, Que. 
Omer M. Trude! 


Lab Inc. 
207 E. Ohio S&., Chicago 11, tl. 


Ferd. Newmer 


Union Electric Co. of Missouri 


12th & Locust Sts., St. Louis 1, Mo. W.L. Berry 
Union Metal Mfg Co 
Canton 5, Ohio W. A. Porterfield 


Unistrut Corp 
4118 Monroe Ave., Wayne, Mich. 
James W. Attwood 


Unistrut Products Company 
1018 West Washington Bivd., Chicago 7, Tl! 
George W. Butier 


The United Iiumnating Co 
80 Temple St.. New Haven 6, Conn. £. B. Haskell 


United Manutacturing Co 
Div United Advertising Corp. 
190 Whalley Ave., New Haven, Conn. 
Wiliam R. Harris 


Utah Power G Light Co. 
Box 899, Salt Lake City 10,Utah A. Huchins 


joka C. Virden Co. 
6009-6103 Longfellow Ave., Cleveland 3, Ohio 
W.G. Sawyer 


john Virden, Ltd. 


19 Curity Ave., Toronto, Ont P.G. Kirkpatrick 


Virgima Electric G Power Co 


Richmond, Va. J. G. Holtxclaw 
Voigt Co. 
1649 No. Broad St., Philadelphia 22, Pa 

C.J. Frans 
The F. W. Wakefield Brass Co 
Vermilion, Ohio Wakeheld 
Warren Electric Co 
PO. Box 2594, Houston, Texas R. Thompson 


Wasco Flashing Company 
87 Fawcett Cambridge, Mass 
Selig M. Friedberg 


The Washington Water Power Co. 
P.O. Drawer 1445, Spokane 6, Wash. 
Carl L. Hoffman 


The Watson Standard Co 
225 Galveston Ave., Pittsburgh 12, Pa. 
E. Striker 


Welsbach Engineering and Management Corp. 
1500 Walnut St., Philadelphia 2, Pa. H. H. Adame 


Westinghouse Electric Corp 
1216 W. 58th St., Cleveland |, Ohio 


P.O. Box 5817 Burt 8. Burke 
Westinghouse Electric Suppty Co. 
113 North May St., Chicago 7, Ill. Henry Cuech 


Westinghouse Lamp Div. 


Bloomfield, N. J. Samuel G. Hibben 


West Penn Power Co. 


14 Wood St., Pittsburgh 30, Pa. Harry Restofshi 
Wheeler Reflector Co. 
275 Congress St., Boston 10, Mass K. A. Sawin 


Wiedenback -Brown Co. Inc. 
111 Eighth Ave., New York 11, N.Y. 
C. Stockberger 


R. GW. Wiley, Inc. 
119 Dearborn St., Buffalo 7, N.Y. 
Robert C. Graves 


H. E. Williams Products Co. 
108 S. Main St., Carthage, Mo. F. B. Williams, Jr. 


Wilmot Castle Co. 
1255 University Ave., Rochester 7, N.Y. 
£.H. Greppm 


J. A. Wilson Lighting & Display Ltd. 
280 Lakeshore Rd., Toronto 14, Ont. J. 4. Wilson 


The Windsor Utilities Comm., Hydro Div. 
149 Chatham St., W., Windsor, Ont. W. A. Shaw 


The Wiremoid Company 
Hartford 10, Conn. D. Hayes Murphy 
Wisconsin Electric Power Co. 
Public Service Bidg., Milwaukee |, Wis. 

G. W. Van Derwee 


Wisconsin Power G Light Co. 
122 W. Washington Ave., Madison |, Wis. 
J. D. Howerd 


Wisconsin Public Service Corp. 


Green Bay, Wis. A.G. Bur 


Worcester County Electric Co. 


11 Foster St., Worcester, Mass. Fred E. Littlefield 
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AREA ILLUMINATION by Smithcroft is a com- 
pletely new approach to overall lighting. It 
permits the architect unparalleled “freedom of 


expression” in the integrating of lighting within PA T TE N 
interior design. In effect, AREA ILLUMINATION ete. 


is a lighting system which when installed be- 
comes a lighting ‘‘fixture’’ of limitless dimensions axl | N T E N S$ | T i 
and patterns, with an endless choice of shield- 
ing media. Here is o “fixture” which is not ae 4 SHIELDING 
"custom-built" to each installation, yet permits 
selection of varied lighting intensities with any ee 
method of shielding. Its cost is comparable to 
that of a suspended ceiling and troffer system 
. its simplicity of installation and ease of 


maintenance are entirely new developments in 
overall lighting. 
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LIGHTING DIVISION 


New Second Edition ae! 


LIGHTING 
HANDBOOK 


1952 


Price . . . $8.00 


Check the Handbook’s value 

to you, look over the... . 

987 pages . . . beautiful maroon binding 

18 technical reference and application sections 


Complete appendices furnishing all kinds of 
lighting data you use regularly 


655 photos, drawings, lighting tables, charts 

Manufacturers’ product section 


Complete index fully cross-referenced for quick 
and easy use 


Special one-copy 
price to members 


$5.50 


Order Your Handbook Now! 


TO — ILLUMINATING ENGINEERING SOCIETY 
1860 Broadway, New York 23, N. Y. 


Send copy (copies) TES LIGHTING HANDBOOK, 
Second Fdition, 1952, at $8.00 each, or $6.40 each tor 10 oF more 
LES. Members: Uniew already received Member Copy” is $5.50 
Check (MLO) enclosed Bill me 
Please print oF type 
Name 


Com pany 
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A Word About 
I.E.S. Publications 


To Lighting Executives of . . . 

* Power Companies 

® Manufacturers of Lighting 
Equipment and Accessories 


Are you making greatest use of LES. facilities? 
Or can your organization profit more from Society 
developments? Do you know all of the working 
tools available from 1.E.S? 


Each year since 1906 committees and individual 
members of the Society from every walk of the a complete fivorescent 
lighting field have been responsible for new de thot gives the archit 
velopments in the “art and science of illumina- Ve 
tion.” This information has been disseminated in 
the form of publications of the IHluminating Engi- 
necring Society. These committees and individuals 
have assembled a library of lighting knowledge 
recognized as the most authoritative, comprehen medion, Yo ponerns @ 
sive and complete in the field. you «or ow 

Acc yeu com 
wine. 


Every morsel of this information has been pub- 
lished in some form or another by the Society. 
Most of it ts available today as 1.E.S. Recommended 
Practices; American Standards; 1.E.S. Committee 
Reports; Lighting Data Sheets; and of course the 
recognized authority, the LES. LIGHTING 
HANDBOOK, Second Edition. Each month more 
of such authoritatiwe lighting information is pub- 
lished im ILLUMINATING ENGINEERING, 
official journal of the LE.S. 


All of these LES. publications are available 


either singly or in quantities at a minimum price 
consistent with sound business costs. They can 
serve you and the cause of good lighting best by 
the widest possible distribution. 


Does your organization make the most use of 
L.E.S. publications? Many power companies and 
manufacturers do, not not only within their staffs 
but by distribution of LE.S. lighting publications 

. to Customers or prospective Customers in their 
service areas: to architects; consulting engineers 

. . promoting good lighting of every description 

. effectively, authoritatively, inexpensively. 


Check over the list of LE.8. publications. If 
there is not a publication listed to meet your im- 
mediate or foreseeable needs, we still may have 
one. Write for further information and inexpen- 
sive quantity prices. 


TING DIVISION 
ILLUMINATING ENGINEERING SOCIETY 


1860 BROADWAY NEW YORK 23, N. Y. 
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LIGHTING DivisiON 


Aree © AL. Industrict 


More I.E.S. 
Lighting Data 
At Your 
Fingertips! 


Subscribers to previous series af the well-known 
IES Lighting Data sheets ave well aware of their 
value as an idea file of outstanding lighting in- 
stallations 


SERIES NVILE NOW READY 


Now we are about to send out the first group of eight 
individual sheets describing exceptional current light 
ing jobs in this brand-new 24-sheet series. This first 
group includes lighting a store front; a specialty shop; 
a florist shop; a file room; a hotel mail board; and 
others. Printed on heavy durable paper, punched for 
use in standard binder or special IES Lighting Data 
Binder, they provide users with a well-catalogued 
reference file 


In each sheet, photographs are large, easy to see, accom 
panied by detailed text description and data on wall 
colors and reflectance; brightness ratios; complete light 
ing readings; other vital data. Excellent for architects, 
consulting and lighting engineers and specialists, con 
tractors and others 


Series NVIT TES Lighting Data sheets 24 to set. mailed May, 
September, january $'.2) per 10 oF more, $1.00 per set 


QRDER NOW} 


Publu ations Offce 
Iuminating Engineering Society 
Browiway, New York 23, N.Y 


Enter my subscription to Semes NVIT TES Lighting Data sheets 
Name 
Mireet 


Check enchsed 
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LIGHTING DIVISION. 


90 MASSACHUSETTS 


4th International Lighting 
position in Cleveland (May 6-9). 


may 1952 
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Oakland 
‘ with Leader 
low Brightness 
units dlustrated 


* Floods of Light * No Glare 
*% No Reduction through Shielding 
* Low Surface Brightness 
* True Parabolic Reflectors 


This new low-brightness unit of Leader’s sets a new 
SPECIFICATIONS tempo in creating excellent seeing conditions. It is 

Steal Rectors of designed to deliver a larger volume of light than would 

diffeeed Alzek eluate Uses two ordinarily be expected from a low-brightness unit. True 

1.17, 40-watt low-brightness lomps. parabolic reflectors of diffused Alzak aluminum combine 


Con be instdlled individually of in con- 4 -bri 
with T-17 low-brightness lamps to assure freedom from 


suspended, (Available on request with glare and maximum light output. 
stee! reflector finished 
Leoderbrite baked-on, chip-proof, This is an ideal luminaire for schools, libraries, drafting 


ace y rooms, or wherever close seeing is a constant requirement. 


Sold and installed by the better electrical 
wholesalers and contractors 


LEADER ELECTRIC COMPANY + 3500 North Kedzie Avenue « Chicago 18, Illinois 
Leoder Electric — Western: 800 One Hundredth Avenve, Ockland 3, Californio 
Campbell. Leader, Ltd.: Brandtford, Ontario, Canada 
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ADJUSTABLE CHANNEL, HANGERS and FITTINGS INSTALLED 
by METALS & CONTROLS CORPORATION to SUSPEND FLUORESCENT FIXTURES 


“UNIQUE METAL FRAMING SYSTEM PROVIC 
PERFECT FIXTURE ALIGNMENT, ADDED SAFETY AND 
COMPLETE FLEXIBILITY FOR LATER CHANGES OR 
ADDITIONS IN taal PLANT RELIGHTING J 


Photo shows rows of 2-lamp 40-watt luminaires supported © 
from overhead “I" beams by UNISTRUT channel, hangers, ~ 
stems and beam clamps. The versatile UNISTRUT system per- — 
mitted attachment of supporting stems at any point along the © 
channel length so that luminaires could be spaced at regular © 
intervals without interference from overhead piping or duct, © 
and in spite of varying distances between beams. (Photo- — 


ee graph by Metals & Controls Corporation.) : 

= 

—_ 


The functional UNISTRUT method of hanging fluorescent 

a) Secon fixtures provides advantages obtainable by no other means. 

| SP UNISTRUT Chonne! Permits faster, easier, more accurate installation. Requires 

| : fewer hanger stems and canopies. Cleaning and servicing 

= —~ cannot disturb fixture alignment. Lowers wiring and rewiring 

costs. UNISTRUT channel is approved as wireway in Chicago 

bad Vw of nee 7 pe and 20 other major cities—additional proof of its versatility 
/ ‘ Fitting and usefulness. Try it on your next lighting job! 


| FOR DEFENSE pRosucrion on pass et 78-poge Catalog Ne. 7001 
products is being prov y their bove other mount, 
use in Defense Industries and rack, frame, suspend and support all kinds of electrico! ond mechanical 
Armed Services installations equipment. 
where flexibility, and 
and erection speed count most. The i : 

steel, reduces manpower hours, 
cuts overall costs! 


UNISTRUT PRODUCTS COMPANY 
1013 W. Washington Bivd. 
Chicage 7, Dept. LS 


eee Stocks Please send without obligation the items checked below: 
No. 700 UNISTRUT Sample 
UmistruT Products Are Bonderized 
Compony 
Address_ 


*Plonned ond executed by G. E. Pieper, Materials Engineer, Spencer 
Thermostot Division, Metals & Controls Corporotion, Attleboro, Moss. Pe 4 
= 
UNISTRUT P-1000 or a 
P.2000 Chonne! 4 Honger 
od P2395 
~ 
oo 

ig 

4 

— — 

All-Purpose Metal Framing Zone___ Stote. 


COMMERCIAL, 
PRECISION AND SPECIAL 
HIGH-PRECISION REFLECTORS 


COMMERCIAL REFLECTORS— 


PRECISION REFLECTORS—) 


SPECIAL HIGH-PRECISION REFLECTORS— | 


ALL BAUSCH & LOMB REFLECTORS | 


SECOND SURFACE REFLECTORS—U. >, 
ts sied wit poer ard protective 5 
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‘a elliptica j txcellent performance at low t. Widely used for 
for applications requiring goo ant matior 
herical 
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lighting industrial 


photometrically engin 
sletied-reflecter directs correct 
prepertion of light te ceiling, 


eliminating light-against-dark 
brightness contrasts 


gs 


INDUSTRIALIST with 
UPWARD COMPONENT 


This great All-Brite slimline industrial luminaire ushers in 
a new era of illumination for the modern plant! A balanced 
distribution of light on working surfaces, and on Ceiling, relieves 
eyestrain and fatigue, promotes safety and employee morale, 
increases production, facilitates control, cuts down rejects. 
Manufactured of quality materials; finished in All-Brite Formula 44x 
high-reflectance white baked enamel (or in porcelain); easy to install, 
clean and relamp. Lighting fixtures are important tools of industry — 
investigate this superior unit for your needs 


slimline luminaires 


FLUORESCENT FIXTURES 
OF CALIFORNIA 


san francisco: 3320-18Tm STREET 


los angeles: 613 t*MPERIAL STREET 


portiand: 1318 S$. W. FIRST AVENUE 


: 
/ * ‘ 
+> 
35° - 30° steel louver is available 
where edditiona! shielding Is desired. 
NPAT 
he 
Adjvsteble brochkets permit stem 
mounting 
more 
than 33 miles ; 
installed by 
CONVAIR 
im the greatest | leading western line 
Western Ulumination JOINER CHANNEL of fluorescent and 
job of all time Provides perfect olignment of 
Axtures in continvews runs 
| The huge new Conveir plant (ge 
ln Californie will utilize mere 
then 20,000 All-Brite industrial 
U.C. Axtures te illuminate 
production facilities. The All-Brite 
Component wes therely checked ‘ if 
for this greet project end 
| 
CHAIN SUSPENSION 
Chains hook inte holes in ond 
plates, 
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LIGHTS THE WAY . 


vom This Quality Line of Luminaires 


Avaliable 
“wet la a ar 
. Modern lighting makes the difference . . . and whether it is Street Lighting 
Flood or Spot Lights, PEMCO Products are way ahead on four major points: 
Quality, modern design, distinctive finish and economy. 
illustrated are ao tew of the wide range of PEMCO products. Backed by 69 
years of Street Lighting Manufacturing and “know-how” PEMCO today is a 
leader in the field. 


451 4—Unique m that Modern Street PEMCO SERVICE STATION LIGHT. 
lamp and reflector are one unit. Low Highwey Luminaires — tor — Ruggedly constructed 

mamtenance expense A new reflector or series circuits up te $000 volts Luminaire available with from one to 
supphed intact with each new lamp For imternal or external wiring flood or Spot Lights mounted on 


STRERT LIGHTING Lt MIN PEMCO FLOODLICHTS — Aluminum PEMCO FLOOD OR SPOT LIGHTING 
with deep asymmetric aluminum re with PEMCO “Alumimous Process” 18” —Using PAR-38 of R-40 Reflector 
flector, One of many styles Alum dia. reflector, Clear, heat-resisting Flood Lamps. Cover plate for 4” con- 
imum hood tapped |'4” glass lens duit outlet box. or for wall mounting 
Red. Green, Blue or special colors 


| Philadelphia Electrical & Mfg. Co. 


Cotateg will give yes 1200-36 N. 31st St., Philo. 21, Po. 


full details and cities 
toms Covering 
complete line of lighting at ee Please send copy of PEMCO General Cate- 
fratures, as well as engi 4 

tips Te obtem log No. 90 to 

your copy. attach coupon 
te your business letter 


head and mail today NAME 


POSITION 


PHILADELPHIA ELECTRICAL & MANUPACTE 
1200-36 N. 31st Street, Philadelphia 21, Pa. | 
Sales Offices in Principal Cities 
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HOSPITAL LIGHTING 


The finest architects in the country specify Gruber 

Lighting Fixtures for the finest hospitals in the country. It's a 
testimonial to Gruber designing and manufacturing 

ability . . . because of a constant desire by Gruber 

to offer the best in Lighting. 

Here is a list of some of the hospitals in which 

Gruber Lighting Fixtures have been installed. 


Eggers ond Higgins—Architects 
St. Francis Hospital —- Poughkeepsie, N. Y. 
St. Vincent's Hospital — New York, N. Y. 
Hospital — East Meadows, N. Y. 

* County Architect — Lorry Lincoln 
York and Sewyer — Architects 
Winchester Memoria! Hospital — Winchester, Va. 
Butte Community Memorial Hospital — Butte, Mont. 
Childrens Hospital — Washington. D. C. 
Mary Imogene Bassott Hospital — Cooperstown, N. Y. 
Kings Daughters Hospital — Staunton, Va. 


For Institutional Lighting NOW ... or in the FUTURE... 
write for your personal copy of the complete 3 G Catalog. 


12 5South.First Street, Brooklyn 


may 1952 


f 
ai 
+ 
4 
Y. 
= 
47A 
& 


2 Dangerous 


in 
ADVANCE 


FLUORESCENT BALLASTS 


NCE ‘Double Protection” METHOD 


1. Riveted in 8 places to insure against 
vibration. 


Bova NceE 2. Doubly protected against moisture by 
TRANSFE ORME R vacuum impregnation. 
ca. he ay 
1122 W. CATALPA AVE., CHICAGO 40, ILL, U.S.A. 
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THE FRINK CORPORATION 


and Subsidiaries 
27-01 Bridge Plaza North, Long Island City 1, N. Y. 


Since 1457... Tha Moasuve of Duality in Lighting 


FARMERS BRANCH OF THE MELLON NATIONAL BANK 
PITTSBURGH, PA. 


CUSTOM BUILT FIXTURES 


results desired and will not harmonize with the architectural interior treatment of the room. Should such conditions arise we are prepared to 


In many lighting problems standard commercial fixtures are not readily adaptable due to job conditions. They will not produce the lighting 
engineer, design and 


t to satisfy your lighting needs. 


FRINK L-I-N-O-L-I-T-E SYSTEMS 
There's a Frink LIN OLITE fluorescent fixture expertly enginee 
of highest quality workmanship to meet all types of installeti 


red for every commercial lighting need. Sixteen standard designs 
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35° crosswise, 41° 
lengthwise shielding 
combined with high 
utilization. 


Punched and formed in one 
piece with continuous outer 
frame for lasting rigidity. New, 
simplified hinging reduces 
maintenance. 


© Lets light pass from one unit to 
next for more uniform 
brightness throughout the run. 
e Wide open wireway for fast e@ Varied bottom treatments, 
splicing. including louvers, diffusing glass, 
flat or curved lenses. 
e Simple, bolt-together coupling. © Matching Spot-o-Lites avoilable. 


GARDEN CITY PLATING and MFG. COMPANY 
1760 North Ashland Avenue 


CHICAGO 22, ILLINOIS 


; 

> EE, 

| 
ONE PIECE LOUVER q 

VERSATILITY 

UNIQUE COUPLING PLATE 
For any type ceiling. 

: 


fixtures...PLASTIC PROCESS 


Light weight and flexible. Contours of shapes shown can be changed 
with simple tooling adjustment and dimensions varied 10%. 
Light transmission furnished to specifications. 


Wide assortment of contour dies on hand. If special shapes are 
required, send sketch, print or sample. We serve manufacturers 
from coast to coast and are as close to you as your telephone. 
Air delivery in 3 days. Send for latest complete catalog. 


PLASTIC PROCESS CO., Inc. 


10400 Aviation Bivd., Los Angeles 45, California — ORegon 8-551! 
NEW YORK OFFICE: Harold R. Ellis, 366 Madison Ave. 


VA. 6-3417 
ILLUMINATING ENGINEERING 


for large fluorescent 
| 
: 
and in smaller sizes... 
=. 


GILL’S new, semi-direct lighting Luminaires 
Featuring Low, Uniform Brightness! 


Visit 

BOOTH =165 

at the 

CLEVELAND 
LIGHTING EXPOSITION 
See 


GILL’S 
NEW 900 LINE 


may 1952 


Here it is! The new 900 Line . . . softly luminous, semi-direct lighting Luminaire 
by GILL .. . importantly featuring low brightness. Its many features mate it the 
perfect luminaire for office—stores—schools. 

The 900 Line has curved gless side reflectors for lied, uniform brightness, 
and may be installed directly on the ceiling in individuel or continuous row 
ts. If specified, plastic or metal side reflectors can be plied 


rr 


These luminaires provide 45° shielding in both directions, and, even with the 
extra large louvres for easy cleaning, low brightness is still maintained. 


The GILL 900 Line carries the certification of Underwriters Laboratories, 
Fleur-o-lier, ETL. 


Sizes: 2, 3, and 4 lamp, bi-pin fluorescent lamps and/or single pin SLIMLINE 
lamps in 48” or 96” sizes (lengths). 


For full information, fill in coupon and mai! us todey. A prompt answer is 
assured. 


Phila. ; 34, 


“a 
rere 
} 4 
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4 Company 
nt ture Pa 
ci Glass and Fix philadelphia 3. 
Tioga StS 
a > Amber cill’s new 
on 
~ f wend intormatio® 
Ais 
GILL none 
GLASS and FIXTURE COMPANY + Amber & Tioga Sts. Pa. Bs 
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UNDERWRITERS APPROVED 


This Makes LIGHTING HISTORY 


ACUSTI-LUMINUS CEILINGS are now fully tested and ap- 
proved by Underwriters’ Laboratories, Inc. Every piece of 
LUMI-PLASTIC” bears Underwriters’ Rating Label 


in these tests LUMI-PLASTIC was given four fire tunnel 

tests, in which a heavy 3 foot flame was introduced in a 

P twenty foot sealed tunnel LUMI-PLASTIC melted away, and 

to moke the 4th Interne- normal otherwise. Noxious gas and smoke were noted 
negligible 


tional Lighting Exposition, 
but con be seen ot.... : a The main tests embraced the actual fire test of completed 
ceilings under a sprinkler system. in these tests an alcohol 

. fire was started under a complete ACUST!-LUMINUS CEILING 


Cleveland indians Locker Rooms 
imstatied in the normal way 


Basement of Auditorium 

Public Phone Booths ‘Ist Floor as the fire 
: it soften: its corrugated stiff structure. 

3 Progressively it fell owt of place on its supports, and on 

Doan Electric Co Office. 725 : ia hitting the flame melted away, and flame did not spread 

Hamilton Avenwe (| block from The entire ceiling dropped out in about 3 minutes. The 

A ai sprinklers came on im 5!) minutes, with no appreciable time 

eecomn . delay, as against normal operation. Thus fire, sprinkler, flame 

To inquire about territorial dis : : spread, clectrical tests were all carefully conducted 

ACUSTI-LUMINUS CEILINGS can be used even under 

Motel Auditorium Room 1028 across sprinklers with have increase im fire rates. 

the street trom Auditorium 


wovose LUMINOUS CEILINGS, INC. 


EVEN LIGHT EVERYWHERE! 
2500 W. NORTH AVE. 
CHICAGO - 47 - ILL. 
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Continued from pags 


Student Members 
bugene 
nology, Cleveland, Ohio 
Hughes. GFE Case Institute of Technology 

Cleveland, 
Jurey, W. H.. Case Institute of Technology 


Case Inetitute of Tech 


Cleveland, (bic 
Kovacs, E. Case Inetitute 


Cleveland. Ohie 


Technology 


CONNECTICUT 


Member 

Madison. FE. A., Starbuck Sprague Co. Water 
bury, Conn 

Aesociate Member 

Dember, H. Dember Electric 
bury, Come 


CORNHUSKER CHAPTER 


Lesociate Members 
Hathaway ©. B Dept. of Army 
Engineers, Omaha, Nebr 
Miss Bernice Consumers 
Lincoln, Nebr 
Pape Electric Sapply Co.. Omaha 
Jefferson Series Sequence 
Carl R. Price Co. Omaha, Nebr 430 M. A. Ballast for two 
Rogers Electric Supplies, Siotx 96T12 Lamps. 


Corps of 


Publi 


EASTERN PEANSYLVANIA SHOTION 


Members 

Kilgore, 8 K 
Lemoyne, Pa 

Naudascher Ww Giraybar 
Inc. Harrisburg, Pa 


Kilgore & Son 


Electric Co 


Fortian Nox 


Aesociate Member 
Sison, Fernando Philippine Electrical 
Mfg. Co.. Manila, 


MARYLAND 


Member 
Miller, J. Shepherd 
more, Md 


hleetri Co Balti 


Mextoo CHarren 


@ Maximum wattage delivered to each lamp and lower watt 

loss result in — longer lamp life — rated lamp output — im- 

proved all-round user satisfaction. 

che The new Jefferson Ballast meets all the requirements of pro- 
posed American Standard Association Test Specification C82.1 


Fluorecente Cold Cathode, S. A 


MicHIGAN SReTION 


(esociate Member 


Co Adrian, Mich 


and C.B.M. Supplement No. 1. It incorporates 
a unique basic design with traditional Jefferson 


Member 


REIN 


(ark, Betsy, Wisconsin Electric Power Co high uniform quality. 
Ft. Atkinson, Wis 
You insure the best results with this new 


Jefferson 254-511 Ballast. 


Member 


Cope, KR. FE Sox 
som, Mich Write for Bulletin 551-11 


Aesociate Member 
Nicholson. H. W.. Sylvania Electric Products for complete information. 


JEFFERSON ELECTRIC COMPANY te tone 


New ORLEANS 
. Correct desi 
ufacture eliminate 


Evans, W. 614 Johnson Bldg. Shrevepirt 
La 
audible hum. 


New York 
Member 
Anderson, L. R., General Electric Co 


York, N. Y 


Member« 
Deff, A. F.. Chippindale Electric Co 
SERIES SEQUENCE 


York, N.Y 


Lacias, W I Simplex Ceiling Corp 
BALLAS % 


(Continued on page 


4265 Fondren Station, Jack 
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Al 
nc, Chicago, lilinois) 
FOR LONGER 
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In Jackson, Miss 
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New < So 


NEW ; Bollost 89G322 for 22-w Circline lomp. JUST ONE G-E ballost (89G331) operates two 14, 15, or 20-w lamps, or two 22-w Circline lamps. 


More fixture designs possible 


Now—make residential fixtures with all the above 
lamps and combinations — without using starters! 


For the first time you can make fixtures using all 
of the above lamps and lamp combinations—with- 
out using external starters—with General Electric's 


expanded line of Trigger-Start Ballasts! 
EXPAND YOUR MARKET 


Your fluorescent fixtures will sell easier and faster 
because of the great customer appeal of G-E Trig- 
ger-Start Ballasts. They start lamps instantly with- 
out flickering, and they remove the bother of 
replacing worn-out starters. Moreover, these bal- 
lasts conserve lamp life because of their unique 


operation: electrodes are immediately pre-heated 


at the flick of the switch, then starting current drops 
to practically zero when the lamp goes on—almost 
faster than the eye can see! 


REDUCE STOCK PROBLEMS 


Note that only five different G-E Trigger-Start 
Ballasts are needed to operate all of the above 
lamps and combinations. And, of course, there’s no 
need to stock starters for trigger-start ballasts. 

For more information on G-E Trigger-Start 
Ballasts contact your local G-E Sales Office, or write 
Section 412-98, General Electric Co., Schenectady 
5, New York. 


GENERAL ELECTRIC 


| 
og 
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| 
! 
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BETTER BALLASTS to help you build your fluorescent trade are continually MORE BALLASTS AT LOWER COST ore mode possible by G-€ stonderd. 
being developed by G.E.—world’s largest producer of ballasts. Above, G-E ization and mass-production methods. Above ore ovtomotic punch presses for 
engineers work out new bollast design cutting core laminations in G-E Danville (ill) Flant 


TOP PERFORMANCE is the cesuit of continuing study of fixture manutactur- YOUR ASSURANCE of o good ballast every time you buy G-E is automatic 
ers’ problems and actual ballast operation. testing opporatus on the production line. 


ONE G-E ballast (89G320) for 14, 15, ov 20-w lamps. NEW: G-E ballast 89G333 for one 12-inch ond one 82-inch, or two 12-inch Circline lomps. | Bets 
w 


with PITTsBURGH PERMAFLECTOR ‘EQUIPMENT 


MANUFACTURER OF FLUORESCENT & INCANDESCENT LIGHTING EQUIPMENT 


easily and. successtully achieved | famous Wurzburg, the hear! of Grand Rapids, 
to plan with imagination and light for their needs 
performance with “custom designed appearance ~ 
assured. Fluorescent and incandescent units, and 
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Sakurai, Nohara Industrial Co 
Tokyo, Japan 


CALIFORNIA SecTron 


Associate Members 

Abel, A. E.. Westinghouse Electric Corp. San 
Francisco, Calif 

Fraser, J.. Fluorescent Fixtures of Cali 
fornia, San Francisco, Calif 

May. F. Westinghouse Electric Corp., San 
Francisco. Calif 

Schreiber, J. K. General Blectrix », Oak 
land. Calif 

Stolowitz, L.. Empire Electric Co. San Fran 
cisco, Calif 

Student Member 


Jeung, A. M.. University of California, Berke 
ley, Calif 


NORTHWESTERN CHAPTER 


Aesociate Member 
Koch, F Loeffler Electri 
Ohio 


OKLAHOMA CHAPTER 


Member 

Irving W General Eleetri 
homa City, Okla 

Members 

Clark, J. P.. Jr Clark Electric Supply 
Tulsa. Okla 

Emmons. J. Emmons Electric Mfg. & 
ply Co. Tulsa, Okla 

MeCune M M 1908 Utiea Square, Tulsa 


PHILADELPHIA 


Members 

Crampton Lenex Inetrament Co Phi 
adelphia 

Maher, W.. Il. DuPont Co, Wilmington 

Rademacher W H General Electrie Co 
Philadelphia, Pa 


ran 


Member 
Roll, W. H.. West Penn Power Co. Browns 
ville, Pa 


Pree? 


San JACINTO 


Associate Member 

Landry, R.A. Gulf States Utilities 
Port Arthur, Texas 

FLORIDA 

Members 

Bradiey, R. J.. Florida 
Miami, Fla 

Cook, Florida Powe 
Miami, Fla 

Sheltherse. J. \ Florida Power 
Miami, Fla 


SovTHeERN CALIFORNIA 
Associate Member 


Hirte, KR. Garden City Pl 
low Angeles. Calif 


SOUTHWESTERN 


Member 

Meletio. Meletio Electrical Supply 
Dallas, Texas 

Member 

Grifin, W. E.. Champien Lamp Works 
quite, Texas 


VALLEY ShoTion 


Associate Members 
Ely. R. G.. Jr. Moore Handley Hardware 
Nashville, Tenn 

Lee, T. R., Westinghouse Electric Cory Nash 
ville. Tenn 
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HE SAVED 4/2 to 1% on PRICE 
BUT LOST 84/9% on PERFORMANCE 


ms He thought he had bought «: bargain by saving that last % of 1% on price = 
and didn't realize he'd penalized himself 8%0% on light output. In 
addition, lamp life was reduced 54% — meaning that lamp replacement 
and maintenance costs were 100% higher than they need be. 

Yes! All this can happen if the ballasts for fluorescent fixtures are economized 

to price and not engineered to lamp requirements. A 100 watt lamp — needs 
100 watt input — 91.2 watts is 8¥%i0% short of the need. 

Fixture manufacturers using Acme Electric ballasts — need not worry about 
this problem — all. Acme Electric ballasts are properly engineered to their 
rated output. 


ACME ELECTRIC CORPORATION 


295 WATER ST. CUBA, N. Y. 
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POWERSTAT 


PROVIDE 


BIG TIME 


LIGHTING CONTROL 
ON A SMALL TIME 


when he built o 25,000 watt, preset, proportional dimming, 
completely flexible, portable switchboard ot a rials 
cost of approximately $1,200. Master dimming is achieved 
by four 5,000 watt POWERSTAT Dimmers. The fexibility, 
the consistent perfo , the unusvel economy of 
POWERSTAT Dimming Equipment put big time lighting 
contre! within the reach of very limited budgets. 


rue SUPERIOR ELECTRIC co. 


BRISTOL, CONMECTICUT co 


SEND FOR COMPLETE INFORMATION ON 
POWERSTAT LIGHT DIMMING EQUIPMENT 
Write: 5052 DEMERS AVE., BRISTOL, CONN. 


0 Story with pictures ond drawings of switchboord Mr. Voss built. 


The following bulleti POWERSTAT | dimming ipment 


New Interlocking Types © Interlocking Types 
 Peckoged Assemblies Positioner Controls 


NAME 
ORGANIZATION 
ADORESS 
ciry 


Continued 


ToRoONTo 


Membera 

Alexander. J. G. D.. Toronto Hydro Electric 
Comm., Teorento, Ont 

Edeley, William, Canadian Genera! Electric 
Co. Led... Teronte, Ont 

Fell, KR. H., Sylvania Electric (Canada) Ltd, 
Terento, Ont 

Shortall, J. D. Canadian General Electric 
Toronto, nt 

Tuckley, W.. Prudential Ineuran » of 
America, C. H. Toronto, Cut 


SteTres 


Member 
Spurbeck, G. Minneapolis Power & Light 
Ce., Duluth, Minn 


Associate Member 
Gauthier, L. A Northern States Power Co 
Mankato, Minn 


Uran 


Member 
Speirs, A. Dept. of Army. Dugway Prev 
ing Ground, Tooele T tal 


WESTREN Mic @ 


Membera 

Mikkelborg Arne on-umers Power Co 
Battle Creek. Mich 

Vershure, N. K. Kilese Electric Co 
Kalamazoo. Mich 


Weereen New Youk 


hesociate Memher 
Van Exseltine. smpien Lemp Werks 


Syracuse N.Y 


Member 
Lawrence, W ‘ Electrical Contracting & 
Machinery (C+ aleery Alta 


LIGHTING ENGINEER WANTED 
supervise installations Perma 
msible position. Top salary. Pitts 
burch Outdeer Adv Co 2610 Fifth Ave. 
Pittsburgh 15, Pa 


SITUATION WANTED 
Young Lighting Specialist, experienced in sales 
and layouts of commercial, residential, indus 
trial lighting. Familiar with lamp sales pro 
Address Box 157, Publications Office, 
minating Engineering Society, 1860 Broad 
New York 25 


«aleeman needed for Ohio te represent 

largest manufacturers of slimline 

i incandescent lighting fixtures 

Nationally known company. located in the East 

wholesale policy. Must have following 

electrical jobbers and thorough knowledge 

fixture business No objection to 

ef neon-conflicting lines Address 

Publications Office, Iuminating En 

ering Society, 1560 Broadway, New York 


REPRESENTATIVES WANTED 
Long extablished custom built manufacturer 
<eeking experienced lighting specialists to call 
on architects. engineers and sppointed dis 
tributors te offer complete line of Exits and 

Holophane Controlens and designs 

ation Resume confidential State 

covering and manufacturers rep 

Address Box 159, Publications Office, 

inating Engineering Seciety, 1860 Broad 

New York 23, N. ¥ or if attending 

” ath International Lighting Exposition 

in Cleveland, see Mr. Benjamin Schaefer, Hotel 
Stath May 7. and 
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Bh light dimming equipment need not be expensive. 
This wos conclusively demonstrated by Lowrence Voss, 
member of the faculty at Southern Illinois University, 
LIGHTING FIXTURE SALESMAN 
== 
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Established medium size New York manufax 
turer of custom-built lighting equipment bas 


opening for top flight lighting engineer whe 
possesses administrative ability and predrction 
sheet metal experience (Unusual opporta 
nity.) Salary commensurate with qualifications 


Resume will be confidential. Address Box 160 
Publications Office, [laminating Engineering 
Society, 1560 Broadway, New York 23, 


With following among wholesalers and archi 
tects. Territories open are Oklahoma, Texas 
Louisiana, and Mississippi. To handle a quality 
line of engineered fluorescent and slimline fix 
tures which are well accepted and competitively 
Priced. Must have years or more practical 
experience. Give complete details, Keplies heid 
im strict confidence Address Box 161, Publi 
eations Office, Illuminating Engineering Society 
1460 Broadway, New York 25, N. ¥ 


WANTED—LIGHTING EQUIPMENT 
ENGINEER 


To develop and carry through a program for 
the design. manufacture and installation of « 
central lighting system for underground opera 
tien, mines, etc Broad experience in lighting 
system development through layout, detail de 


sign, medel construction and testing is re 
quired. Knowledge of manufacturing methods 
and government mine reculations and stand 
ards is desirable Electrical or Illuminating 
engineering design or equivalent is required 
Location East. Age: 30 to 45. Salary: $10,000 
to $12,000 Address Box 162, Publicetions 


Ofice, uminating Engineering Society, 1560 
Broadway, New York 23. N. ¥ 


FLUORESCENT STARTERS 


AIR-THERMAL features 
© Approximately 50% longer lamp life 
—because lamps are lighted with 
one starting cycle 
@ Operate at 90-125 line volts 
@ Operate at 0°F.-i40°F. 
@ Operate on AC-DC 
other features 
@ Automatic cut-out (no-blink) 
@ Automatic reset 


APPROVED BY 


® @ 


Guaranteed for two years. 


INDUSTRIAL STARTER CORP. 
6 Pell St., New York 13, N. Y. 
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for 1 new bulb! | 


Lower your lights — 
for lower maintenance costs 


Using two men and a crane to maintenance overhead 
lights is like sending fwo men and a tractor fo carry a 
wrench. For efficient servicing of high-bay lights, there is 
no faster, safer means than THOMPSON disconnecting and 
lowering hangers! 

Lighting maintenance costs come down with 
the lights, and new sofety records are set by 
service crews when THOMPSON hangers 
ore installed. Simple manual control is exer- 
cised from floor level. 

Don’t service your overhead lights by costly or 
hazardous means install THOMPSON 
hangers and save money! 


Write today for CATALOG No. 50 for complete details. 


4 REPOSITION 


1. DISCONNECT 27 3. seevice 


THE THOMPSON ELECTRIC CO. 


Cleveland 14, Ohio 


1116 Power Avenue 


2) 
~ 
~ 
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it tells you... 


WHAT Is your most profitable cleaning cycle 


WAERE cea voter you can eliminate 83% of 


WAY you can replace six lamps for what it now 
costs you to replace one 


Get the low down, now, when it profits you most. 
The facts to fit your operation are in this Champion 
File Folder — yours for the ashing. 


CHAMPION LAMP WORKS 


LYNN, MASSACHUSETTS 


Please mail your Free File Folder L on planned cleaning 


and group replacement, at no cost or obligation to: 
Name Position 
Company 


Street 
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Custom-made 
ORNAMENTAL 


LIGHTING 
FIXTURES 


Public 
Buildings 


Send for our latest catalog showing hundreds of 
lighting fixtures and lanterns, fabricated of genu- 
ine bronze, wrought iron, and stainless steel by 
Cincinnati's Metalcraftsmen. 


MEIERJOHAN-WENGLER—??/./. boa en 


1102 WEST 9TH STREET CINCINNATI 3, OHIO 


When attending the Fourth 
International Lighting 


Exposition . 


VISIT OUR SUITE AT 
THE HOLLENDEN HOTEL 


(EAST SIXTH STREET AT SUPERIOR) 


FLUORESCENT EQUIPMENT 
AND MANUFACTURING CO. 


Manufacturers of Femco 
Lighting Fixtures 
FLUORESCENT — INCANDESCENT 


LEONARD S. FREEMAN 
SIDNEY A. EISENBERG 
HAROLD FINGER 
DAVID GARBER 


Visit us at: 
GENERAL OFFICES AND FACTORY 
5105 COWAN AVE. — CLEVELAND 4, OHIO 
VUlcan 3-0860 
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The crest on your fine motorcar 
is a symbol of value beyond 
compare. The famous Squibb 
drug trademark is what they so 
aptly called “The Priceless In- 
gredient’. In the lighting field, 
the trademark you see here in 
this advertisement is the most 
precious thing you buy when 
you do business with SOLAR- 
LITE . . . your assurance of light- 
ing fixtures designed for your 
job, of flawless engineering to 
answer your particular problem 
... your insurance of solid satis- 
faction every step of the way. 
How can we help you? 

Co 


Solar Light Man 


1357 S. Jefferson St., Chicago, Ilinois 


F35 STIES available 


in slimline and fluorescent 


F35A: corning new curved 
alba-lite 

F35C: corning curved lenses 

F35H: holophane curved . 
lenses 


This is one of an extensive 
line of finer lighting fixtures. 
solux means better 
engineering, better design, 
better production. 


light 
solux corp, 1338 inwood avenue, new york 52, n. y. 


63A 


pr 
ey 
© 
we be 
for y cA 
Charches a 
e* 
2 
4° 
Schools 
Hospitals 
i 
| 
| 
‘s 


designed int it n of Sole 


SOLA “Seqvenstart” Ballasts 


for instent-starting Slimline Lamps 
This is the ballast (incorporating Sola’s 


SOLA Cold Cathode Ballasts 


ter inch, 25 eam Hameter cathode tumps 
This is the ballast that has b 


SOLA Pre-Heat Lamp Ballasts 


for 2-85/90 watt 6OT17 lamps 

ballast of this type available with the Sola til 
of the capaci It is engi d to the high standards of performance you have 
come to associate with every Sola product. 


SOLA Mercury Vapor Transformers 


for indoor and outdoor lighting 

A new application for the patented Sola Constant Wattage Principle brings to the 

lighting industry design and construction features that are unique on Mercury lamp 

cuxiliaries. The circuit design assures positive starting over a wide range of primary 
liminating the y for primary taps. It also maintains constant light 

output. lamp wattage. and lamp operation. despite low line voliage conditions. 

Write for new bulletin CMV-157. 


SOLA Luminous Tube Transformers 


for the electric sign industry 
These transtormers incorporate many of the famous Sola “firsts” : a 
universal sealed p 
dimensions. balanced core-and-coil design and others. Material restrictions hone 
cut back production. but each f duced is the identical high quality 
unit that has always distinguished Sola p oducts 


You are invited to see the latest tech- Fourth International Lighting Exposi- 
nical edvences in lighting transform- tion. Cleveland, Moy 6, 7, 8 and 9. 
ers demonstrated at the Sola booth, 7 


/ The described ore mode un- 
ghling one more of the following U.S 

TRANSFORMERS 


Power ® Signal Stems * SOLA BLECTRIC CO. 432 W. Chcage, 30, 
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; a Electric Co. introduced to the lighting industry in 1948. Another famous Sola “first”. 
“y ‘ Complete electrical and mechanical specifications on Sequenstart and also single 
< ial lamp ballasts for instant-starting lamps are described in new bulletin CPFL151. 
; { - incorporates many Sola “firsts” including pressed-in-core construction. the patented 
qi a constant wattage circuit and the patented ventilated capacitor compartment. These 
( 1 “ey features are also available in Sola slimline bailasts. Complete electrical and mechan. 
c i as ical specifications on cold cathode ballasts are described in new bulletin CPFL-152. 
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To get efficient fluorescent lighting 
INSist On 


There's more to satisfactory fluorescent lighting than lamps 
and a reflector. There's always a ballast in the fixture . . . 
and the way it performs determines whether you'll get /u// lamp life, 
rated light output and satisfactory performance. 


Only CERTIFIED BALLASTS carry the shield that assures best lighting. 
That's because CERTIFIED BALLASTS are made to precise 
specifications, then tested by Electrical Testing Laboratories, Inc., 
which certifies they conform to these high standards. 


There's no excuse for inefficient, unsatisfactory fluorescent lighting when 
CERTIFIED BALLASTS are available. 


Be sure every fixture you get has CERTIFIED BALLASTS . . . the ones 
with the shield. 


@ Complete information on the types of CERTIFIED 
BALLASTS available from each participating manufac- 
turer may be obtained from Electrical Testing Labora- 
tories, Inc., East End Ave. at 79th St., New York, N. Y. 
Participation in the CERTIFIED BALLAST program is 
open to any manufacturer who complies with the require- 
ments of CERTIFIED BALLAST MANUFACTURERS. 


RATIFIED BALLAST MANUFACTURERS 


Makers of Certified Ballasts for Fluorescent Lighting 
2116 KEITH BLDG., CLEVELAND 15, OHIO 
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Designed for maximum eye protection and 
see-ability- Economical in purchase, installa- 


tion and maintenance. 


SEELUX 


3 ring. open-bottom for silver bowl lamps- 
ALZAK ALUMINUM” finish. Easy to clean. 


E-LITE (Fluorescent) 
Balanced lighting — 40% up and 60% down. 
es hinge to either side for easy cleaning- 
300° WHITE PERMALUX finish. 
complete information on GUTH Precision: 
ool Lighting. contact your GUTH 
resident engineer oF write us for our catalog- 
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